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I. Ilonyrpynmna

Omnpenesienne 1. I'pynnoud (A, {x}) nasweaemcs moayrpynunoi, ec-
AU * — aCCOIMATUBHASL ONEPALUS, O eCTNb GHNOAHACTCA TOHCIECTE0

uorna rosopdar, 4To A — HOIYrpyIa OTHOCHTEJILHO OIepalin
. [Tpn 910M paBeHcTBO (T % y) * 2 = x * (Y * 2) Ha3bLIBAIOT AKCUOMOW
IIOJIYTI'PYIIbI.



I.1. Mnean moayrpyIiibl
B kakunx HallpaBJICHUAX HaM CJICAYECT pa3BUBaTb HCCJIIEJOBaHUE I10JIY-
rpyi’?



I.1. Mnean moayrpyIiibl

B kaknx HallpaBJICHUAX HaM CJIEAYET pa3BUBaTb UCCJ/IEJOBaHUE ITOJIY-
rpynomn’?

B nepByio ouepesb caeyeT Mo3adOTUTHCA O CTaHIapTHBIX CcIIocobax
3aJlaHns TToyTpynnbl. OIUH U3 BapuaHTOB — 3aJlaHue IOJIyTPYIIIOo-
BOIl omeparuu, annpuMmep, Ttadbauneii Ksamm. YV sToro crmocoba ectb pej
HEeJOCTaTKOB:
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I.1. Mnean moayrpyIiibl

B kakux HampaB/leHHAX HAM CjeJyeT Pa3BUBaTh MCC/IEJOBAHKIE TTOJIY-
rpynomn’?

B mepByio odepenb ciegyeT Mo3ab0TUTLCA O CTAHJIAPTHBIX CIIOCODAX
3aJlaHns TTOyTpynnbl. OIMH U3 BApUaHTOB — 3ajaHKe IOJIyTPYIIIOBOM
orepalnnuy, aHnpuMep, Tadauneit Kan.

[pyroit BapaHT — <«KOHCTPYUPOBaHUE» MOJIYTPYIIILI C IIOMOIIHIO
JIPYTUX HOJIYTPYII U CIeIUAIbHBIX IIPeo0Pas3oBaHnii. DTOT CIIocod Mmpeji-
cTaBJ/isiercs: boJjiee IepCleKTUBHBIM. B yacTHOCTH, TaKIM 00pa30M KCCIIe-
JIOBaHIE CBOJINTCS K U3YyUEeHNIO «DoJiee MPOCTHIXy MOTYTPYIIIL.
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Mrak, Hajio BIOpATh HOJANOIYTPYIIILI, HanOoJee IepPCIeKTUBHbIE I
U3y YeHUSI.



I.1. Mnean moayrpyIiibl

Omnpenenenue 2. [lodmnoocecmeo I noayepynnv. P nasvieaemcs

AEBBIM UDEANOM, eCAl 0AA 1100020 T U3 P evinoanaemes exaouenue
xxI C1I, m.e.

x e P,
{yEI = xxy € I (1)



I.1. Mnean moayrpyIiibl

Omnpenenenue 2. [lodmnoocecmeo I noayepynnv. P nasvieaemcs
AEBBIM UDEANOM, ecAl O A100020 X u3 P evinoinsemcs exarouenue
xxI C1I, m.e.

x e P,
{yEI = xxy € I (1)

Onpepnenenne 3. [loommnoocecmseo I mnoayepynnv, P wnasvieaemcs
NPasviM UFeaAoM, CAl OA N100020 T u3 P 6vinosnaemcs exiouenue
IxxC1I, me.

x € P,
{yEI = y*xx €l (1)



I.1. Mnean moayrpyIiibl

Omnpenenenue 4. [lodmnoocecmeo I noayepynnsv. P nasvieaemcs

udeanom uiu 08YCTMOPOHHUM UDCAAOM, cCAU s N00020 T U3 P
soinoanaemes exaovenue x x 1 C I, m.e.

x € P, xxy €1,
{yEI :>{y>kx€]. 2)



I.1. Mnean moayrpyIiibl

Omnpenenenue 4. [lodmnoocecmeo I noayepynnsv. P nasvieaemcs
udeanom uiu 08YCTMOPOHHUM UDCAAOM, cCAU s N00020 T U3 P
soinoarsemea exaovenue rx I C I, m.e.

{:UGP, :>{:1:*y€], 2)

yel yxx € 1.

B gactHOCTH, njeas TMOJIYTPYIIbI ABJIS€TCs OJHOBPEMEHHO €€ JIEBbIM
1 IIPABbIM UJI€AJIOM.
Paccmorpers npumep?



I.2. Teopema 00 maeaJjie HOJYTPYyNIIIbI

Ompenesieane 4. [loomnooicecmeo I noayepynnst P nasveaemcs
udeanom unu 08YCTMOPOHHUM UDECAAOM, cCAU i N100020 © u3 P
svnoaraemea examovernue xx I C I, m.e.

{xEP, :{x*yel, 2)

yel yxx € 1.

Teopema 1. Hdean I noayzpynnv. P ecmv nodnosyepynna moay-
2pynnut P.
Jloka3aTeabCcTBO.
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ael,
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Ompenesieane 4. [loomnooicecmeo I noayepynnst P nasveaemcs
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Ompenesieane 4. [loomnooicecmeo I noayepynnst P nasveaemcs
udeanom unu 08YCTMOPOHHUM UDECAAOM, cCAU i N100020 © u3 P
svnoaraemea examovernue xx I C I, m.e.
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yel yxx € 1.
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apynnot P.
HHokazarenbcTBo. Ecii a u b — sementst u3 I, 1o, 1o popmyiie (2)

ael,
{be] = axbe¢el.

AcconmmaTuBHOCTD OI'paHMYeHUs] orepallun * Ha [ cienyer u3 accollu-
aTuBHOCTHU omepalun *x B P. Teopema jJokazaHa.



I.3. Aarebpa naeajsoB HOJyTrpyHbl

B coorBercTBun co CTpaTeFI/Ieﬁ Inepexoaa OoT n3y41eHmsd OoTAeJIbHO-
ro o0ObeKTa K nccjie10BaHnNio CUCTeMbIl 00OBEKTOB HallIpallnBa€TCAd
BBECTU OlI€Epalllu N OTHOIICHUA Ha MHOXKECTBEC HNICaAJIOB.



1.3.1. IIpousBenenue naeasoB MOJYyTrPyHIbI

Teopema 2. Fcau I u J — udeanwt noayepynnoe P, mo muooscecmeo

I*J:{a*b{zgﬁ’} (3)

asasemcs udeanom noayepynnot P, npuvem I x J C TN J.
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1.3.1. IIpousBenenue naeasoB MOJYyTrPyHIbI

Teopema 2. Fcau I u J — udeanwt noayepynnoe P, mo muooscecmeo

I*J:{a*b{zgﬁ’} (3)

asasemcs udeanom noayepynnot P, npuvem I x J C TN J.
JokazareabcTBO. Hakomnerr,

axb=_a xb,
7 axbel,
b=ax_b_
a * G

cJ



1.3.1. IIpousBenenue naeasoB MOJYyTrPyHIbI

Teopema 2. Fcau I u J — udeanwt noayepynnoe P, mo muooscecmeo

I*J:{a*b{zgﬁ’} (3)

asasemcs udeanom noayepynnot P, npuvem I x J C TN J.
JokazareabcTBO. Hakomnerr,

axb=_a xb,
7 axbel,
b=ax_ b, axbeJ

a * U

cJ



1.3.1. IIpousBenenue naeasoB MOJYyTrPyHIbI

Teopema 2. Fcau I u J — udeanwt noayepynnoe P, mo muooscecmeo

I*J:{a*b{zgﬁ’} (3)

asasemcs udeanom noayepynnot P, npuvem I x J C TN J.
JokazareabcTBO. Hakomnerr,

axb=_a b,
7 axbel,
- ! = e g = axb&ln..
a*xb=a* axb €&

cJ



1.3.1. IIpousBenenue naeasoB MOJYyTrPyHIbI

Teopema 2. Fcau I u J — udeanwt noayepynnoe P, mo muooscecmeo

I*J:{a*b{zgﬁ’} (3)

asasemcs udeanom noayepynnot P, npuvem I x J C TN J.
JokazareabcTBO. Hakomnerr,

axb=_a b,
7 axbel,
- ! = e g = axbelN.J.
a*x0=a* - a*xb e
-

Teopema goKazaHa.



1.3.2. Ilepecedyenne ujeaoB MOJIYIPYIIIbI

Teopema 3. Ecau I u J — udeanwt nosyepynnv, P, mo ux nepecevenue
(I N J) asaaemea udeasrom noayepynnovt P.



1.3.2. Ilepecedyenne ujeaoB MOJIYIPYIIIbI

Teopema 3. Ecau I u J — udeanwt nosyepynnv, P, mo ux nepecevenue
(I N J) asaaemea udeasrom noayepynnovt P.
HokazarenabctBo. Cornactuo hopmyiie (2):

x € P,
yelndJ



1.3.2. Ilepecedyenne ujeaoB MOJIYIPYIIIbI

Teopema 3. Ecau I u J — udeanwt nosyepynnv, P, mo ux nepecevenue
(I N J) asaaemea udeasrom noayepynnovt P.
HokazarenabctBo. Cornactuo hopmyiie (2):

x € P,

{xeP, = yel, =
InJ ’
v < y € J,



1.3.2. Ilepecedyenne ujeaoB MOJIYIPYIIIbI

Teopema 3. Ecau I u J — udeanwt nosyepynnv, P, mo ux nepecevenue
(I N J) asaaemea udeasrom noayepynnovt P.
HokazarenabctBo. Cornactuo hopmyiie (2):

)
I
reP ze b iizif
’ = I, = =
{yelﬂj ygj Y yszel
4= \y*xEJ



1.3.2. Ilepecedyenne ujeaoB MOJIYIPYIIIbI

Teopema 3. Ecau I u J — udeanwt nosyepynnv, P, mo ux nepecevenue
(I N J) asaaemea udeasrom noayepynnovt P.
HokazarenabctBo. Cornactuo hopmyiie (2):

,
xxy €1,
P
reP x:[’ L Jaxyed | [awxyelny
yelnJ QEJ’ yrx el yxzelNJ
=5 \y*xEJ



1.3.2. Ilepecedyenne ujeaoB MOJIYIPYIIIbI

Teopema 3. Ecau I u J — udeanwt nosyepynnv, P, mo ux nepecevenue
(I N J) asaaemea udeasrom noayepynnovt P.
HokazarenabctBo. Cornactuo hopmyiie (2):

,
xxy €1,
P
reP x:[’ L Jaxyed | [awxyelny
yelnJ QEJ’ yrx el yxzelNJ
=5 \y*xEJ

Teopema goKazaHa.



1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue
(I UJ) asaaemesa udeasrom noayepynnovt P.



1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue
(I UJ) asaaemesa udeasrom noayepynnovt P.
Paccmorpum npumep?



1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue
(I UJ) asaaemesa udeasrom noayepynnovt P.
HokazarenabctBo. Coractuo hopmysie (2):



1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue
(I UJ) asaaemesa udeasrom noayepynnovt P.
HokazarenabctBo. Coractuo hopmysie (2):

xr € P, N
yelUJ



1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue
(I UJ) asaaemesa udeasrom noayepynnovt P.
HokazarenabctBo. Coractuo hopmysie (2):

x € P,

x € P, y e 1,
=

yelUJ x € P,

yeJ




1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue

(I UJ) asaaemesa udeasrom noayepynnovt P.

HokazarenabctBo. Coractuo hopmysie (2):

x € P,

x € P, y e 1,
=

yelUJ x € P,

yeJ

xxy €1,
yxx €l

=
Txy € J,
yxx e J



1.3.3. O6benunenne naeajaoB NOJYTPYyHIbI

Teopema 4. FEcau I v J — udeanwt noayepynno, P, mo ux obsedunerue
(I UJ) asaaemesa udeasrom noayepynnovt P.
HokazarenabctBo. Coractuo hopmysie (2):

x € P, xxy €l

{xEP, N {yel, N {y*xé[, N
yelUJ x € P, rTxy € J,
{yEJ {y*xEJ

rxy€elUJ,
yxx e lUJ.



II. Koabio
[Tpumepom epeHoca OHATHS Ha YCIOXKHEHHBIN MaTeMaTuIecKnii 00b-
EeKT ABJIdeTcCd BBeACHNE ITOHATUIS udecma KOADUA.



I1.1. Onpenesienne KoJbla

Onpenenenne 5. KoabnmoM w.iu accommaTUBHBIM KOJIBIIOM HA3bl-

saemcesa anrzebpa (K, {+,-,0}) dasa xomopot evnoansomes caedyroujue
ymeepocderus (AKCUOMBI KOJIbIIA ).

Ix+y=y+z (KoMMYMamMusHocms <CAOHCEHUAS );
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3navum, (K,{+}) — noayepynna.
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3) 6 K cywecmeyem asemenm, xomopuitl mui 0603naum 0, makot, wmo
o 06020 x uz K ewnoansemea coomnowenue x + 0=z (nasuvue
HYAEB020 INCMENNA);



I1.1. Onpenesienne KoJbla

Omnpenenenne 5. KoabioM wu.iu accOuaTuBHBIM KOJIBIIOM HA30-
saemesa anzebpa (K, {+,-,0}) dasa xomopotli ewnosnaomes caedyrouue
ymeepocderus (AKCUOMBI KOJIbIIA ).

Ix+y=y+z (KoMMYMamMusHocms <CAOHCEHUAS );

2) x4+ (y+z2) = (x+y)+ 2z (accoyuamusrnocmsv <«caodicenuns );

3) 6 K cywecmeyem asemenm, xomopuitl mui 0603naum 0, makot, wmo
o 06020 x uz K ewnoansemea coomnowenue x + 0=z (nasuvue
HYAEB020 INCMENNA);

Bnavum, (K, {+}) — noayepynna ¢ netimpasvHviM dsemeH-
mom (¢ «eduHuuets ).



I1.1. Onpenesienne KoJbla

Omnpenenenne 5. KoabioM wu.iu accOuaTuBHBIM KOJIBIIOM HA30-
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4) Oas moboeo x usz K cywecmeyem maxot asemenm (—x), wmo
(—x) +x =0 (2aemenm, obpammviti omnocumesvro + );



I1.1. Onpenesienne KoJbla

Omnpenenenne 5. KoabioM wu.iu accOuaTuBHBIM KOJIBIIOM HA30-
saemesa anzebpa (K, {+,-,0}) dasa xomopotli ewnosnaomes caedyrouue
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3) 6 K cywecmeyem asemenm, xomopuitl mui 0603naum 0, makot, wmo
o 06020 x uz K ewnoansemea coomnowenue x + 0=z (nasuvue
HYAEB020 INCMENNA);
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Ix+y=y+z (KoMMYMamMusHocms <CAOHCEHUAS );

2) x4+ (y+z2) = (x+y)+ 2z (accoyuamusrnocmsv <«caodicenuns );

3) 6 K cywecmeyem asemenm, xomopuitl mui 0603naum 0, makot, wmo
o 06020 x uz K ewnoansemea coomnowenue x + 0=z (nasuvue
HYAEB020 INCMENNA);
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Omnpenenenne 5. KoabioM wu.iu accOuaTuBHBIM KOJIBIIOM HA30-
saemesa anzebpa (K, {+,-,0}) dasa xomopotli ewnosnaomes caedyrouue
ymeepocderus (AKCUOMBI KOJIbIIA ).

Ix+y=y+z (KoMMYMamMusHocms <CAOHCEHUAS );

2) x4+ (y+z2) = (x+y)+ 2z (accoyuamusrnocmsv <«caodicenuns );

3) 6 K cywecmeyem asemenm, xomopuitl mui 0603naum 0, makot, wmo
o 06020 x uz K ewnoansemea coomnowenue x + 0=z (nasuvue
HYAEB020 INCMENNA);

4) Oas moboeo x usz K cywecmeyem maxot asemenm (—x), wmo
(—x) +x =0 (2aemenm, obpammviti omnocumesvro + );
S5)x-(y-z)=(x-y)- 2z (accouuamusrocmv <YMHOHCEHUAS );
3navum, (K,{-}) — noayepynna.



I1.1. Onpenesienne KoJbla

Omnpenenenne 5. KoabioM wu.iu accOuaTuBHBIM KOJIBIIOM HA30-

saemesa anzebpa (K, {+,-,0}) dasa xomopotli ewnosnaomes caedyrouue

ymeepocderus (AKCUOMBI KOJIbIIA ).

Ix+y=y+z (KoMMYMamMusHocms <CAOHCEHUAS );

2) x4+ (y+z2) = (x+y)+ 2z (accoyuamusrnocmsv <«caodicenuns );

3) 6 K cywecmeyem asemenm, xomopuitl mui 0603naum 0, makot, wmo

o 06020 x uz K ewnoansemea coomnowenue x + 0=z (nasuvue

HYAEB020 INCMENNA);

4) Oas moboeo x usz K cywecmeyem maxot asemenm (—x), wmo

(—x) +x =0 (2aemenm, obpammviti omnocumesvro + );

S)x-(y-z)=(x-y)- 2z (accouuamusrocms <YMHOHCEHUAS );
r-(y+z)=z-y+x-2, (y+z2)-z=y-x+ 2 -z (1esaa u npasas

ducmpubymusnocmu,).



I1.1. Onopenesenne KoJjablia

HacTo s10 onpegeneHue (GopMyIUPYIOT CJIEIYIOMIIM 00PA30M: KOALUOM
Ha3vleacMmcA HENYCMoe MHOMNCECTNEO K¢ onepayuAMU, Komopovie Mbl 000-
BHAYUM + U -, 68 KOMOPOM UMEETMCA IAEMEHI, KOMOPLLTL Mbl 0003HAMUM
CUMB0A0M 0, npuvem ovtnoAHAIOTNCA npuee&e%%me ebluwe ARCUOMDBlL KONAD-

Ua.



I1.1. Onopenesenne KoJjablia

Hor/ia B opeie/IeHnn KOJTbIla OTKA3bIBAIOTCS 0T aKCUOMBI 5 (acco-
MUATUBHOCTb «YMHOYKEHUSI» ) U 3aMEHSIIOT ee KaKoii-HuOY/ b JIPYTOii.
B srom CJIydae I'oBop4dT 0 HeaCCOIIMAaTNBHBIX KOJIbIAaX.

Bremonnenne akcuoMm 2-4 roBOPUT O TOM, 9TO K sBIsSeTCsd IPYyIIIOi
OTHOCHUTEJIbHO CJIOZKCHU!I, a BBIIIOJIHEHNE IIPU 9TOM aKCHOMBI 1 roBOpUT O
TOM, 9TO 3TO abejieBa WM, MHBIMU CJI0BaMM, KOMMYTaTHBHAsI T'DPYIIIIA.



11.2. SﬂeMeHTaprIe TeOpEeMbl TeOpUMN KOJIEI]
PaccMoTpuM HECKOJILKO CJIEJICTBUI U3 OIpeIe/IeHUI.



I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

JloKa3aTeabCTBO.
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=z (y+0)=
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ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

JlokazareabcTBO. CoriacHO aKCMOMaM KOJIbIIA,

r-y=x-(y+0)=



I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

JlokazareabcTBO. CoriacHO aKCMOMaM KOJIbIIA,

r-y=x-(y+0)=x-y+a-0.
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Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

Hoka3zaresibeTBo. CoracHo akcmoMaM KOJIbIa
r-y=x-(y+0)=x-y+a-0.

[To kpuTepuio HeliTpaJILHOTO 3JiIeMeHTa x - () IBJIsieTcd HeUTpabHbIM
9JIEMEHTOM &JJIMTUBHON IPYIIIbI KOJIbIA, T.€.



I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

Hoka3zaresibeTBo. CoracHo akcmoMaM KOJIbIa
r-y=x-(y+0)=x-y+a-0.

[To kpuTepuio HeliTpaJILHOTO 3JiIeMeHTa x - () IBJIsieTcd HeUTpabHbIM
9JIEMEHTOM &JJIMTUBHON IPYIIIbI KOJIbIA, T.€.

x-0=0.



I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

Hoka3zaresibeTBo. CoracHo akcmoMaM KOJIbIa
r-y=x-(y+0)=x-y+a-0.

MoKHO BOCIPOM3BECTU JIOKA3aTEIbCTBO KpUTEPUs HEeHTPaIbLHOTO
3JIEMEHTA:

ry =xy+trl =



I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

Hoka3zaresibeTBo. CoracHo akcmoMaM KOJIbIa
r-y=x-(y+0)=x-y+a-0.

MozKHO BOCHPOU3BECTH JI0KA3ATE/ILCTBO KPUTEPUs HEHTPAILIOIO
3JIEMEHTA
ry=zy+rl = (—rxxy)+z-y=(—zxy)+x-y+xld =

~" ~

0 0




I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

Hoka3zaresibeTBo. CoracHo akcmoMaM KOJIbIa
r-y=x-(y+0)=x-y+a-0.

MOZKHO BOCIIpOM3BECTH JIOKA3aTeJbCTBO KPUTEPUsl HelTpaIbLHoro
3JICMEHTA:
ry=xyt+r0 = (—x*xy)+x-y=(—x*xy) +x-y+x0 = z:0=0.

~" ~

0 0




I1.2.1. Teopema 06 ymHOxKeHuu Ha 0 B KOJIbIIe

Teopema 5 (06 ymuoxkenuu Ha 0 B KoJibIe). /s 1106020 anemen-
ma x Koavua K umerom mecmo pasencmea x -0 =0=0-x.

Hoka3zaresibeTBo. CoracHo akcmoMaM KOJIbIa
r-y=x-(y+0)=x-y+a-0.

MOZKHO BOCIIpOM3BECTH JIOKA3aTeJbCTBO KPUTEPUsl HelTpaIbLHoro
3JICMEHTA:
ry=xyt+r0 = (—x*xy)+x-y=(—x*xy) +x-y+x0 = z:0=0.

~" ~

0 0

Yreepxaenne 0 - x = 0 oKa3bIBaeTCs aHaJOrnIHO. TeopeMa JIoKa3aHa.



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(—z) y=z-(~y)=—(v-y)

JloKka3aTeabCTBO.



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA

(—x) y+x-y=



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA

(—z) y+r-y=((~2)+z)-y=



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA

(—z) y+z-y=(-2)+z) y=0-y=



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA

(—z)-y+z-y=((-z)+z)-y=0-y=0.



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA
(—z)-y+z-y=((-z)+z)-y=0-y=0.

[To Teopeme 00 ojHo3HAaYHOCTY ¢ 971€MEHT (—) - Y SBJISIETCS PO~
THBOIOJIOKHBIM K 31eMenty (—(z - y)), Te.



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA
(—z)-y+z-y=((-z)+z)-y=0-y=0.

[To Teopeme 00 ojHo3HAaYHOCTY ¢ 971€MEHT (—) - Y SBJISIETCS PO~
THBOIOJIOKHBIM K 31eMenty (—(z - y)), Te.

(—z)-y=—(z-y).



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA
(—z)-y+z-y=((-z)+z)-y=0-y=0.

MorKHO BOCHPOM3BECTH JI0KA3aTEILCTBO TEOPEeMbI 00 OJIHO3HAYTHO-
ctu ¢’

(—z)-y+z-y=0 =



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA
(—z)-y+z-y=((-z)+z)-y=0-y=0.

MorKHO BOCHPOM3BECTH JI0KA3aTEILCTBO TEOPEeMbI 00 OJIHO3HAYTHO-
ctu ¢’

(—z)-y+z-y=0 = (—2) y+z-y+(—(z-y)=0+(=(z-y) =



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
HokazareabcTBo. CorjlacHo aKCoMaM KOJIbIIA
(—z)-y+z-y=((-z)+z)-y=0-y=0.

MorKHO BOCHPOM3BECTH JI0KA3aTEILCTBO TEOPEeMbI 00 OJIHO3HAYTHO-
ctu ¢’

(—z)-y+z-y=0 = (—2) y+z-y+(—(z-y)=0+(=(z-y) =
= (—z)-y=—(z-y).



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,

- (—y)to-y=



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,

v-(~y)+r-y=v-((~y) +y) =



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,

v (—y)tr-y=z-((-y)+y =2-0=



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,

v (—y)+te-y=z-((-y)+y)=2-0=0.



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,
v (—y)taz-y=x-((-y)+y)=z-0=0.

[To Teopeme 00 ojiHo3HAaYHOCTY §'  97€MEHT X - (—Y) SIBJISIETCS PO~
THBOIOJIOKHBIM K 31eMenty (—(z - y)), Te.



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,
v (—y)taz-y=x-((-y)+y)=z-0=0.
MOKHO BOCIIPOU3BECTH JIOKA3ATE/ILCTBO:

r-(—y)+z-y=0 =



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(=) -y=a-(—y)=—(z-y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,
v (—y)taz-y=x-((-y)+y)=z-0=0.

Moo BOCIIPOU3BECTHU JOKa3aTEJILCTBO:

v (—y)t+tr-y=0= 1 (~y)+tr-y+(—(v-y)=—(zy) =



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(—2)-y=x-(~y)=—(v y).
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,
v (—y)taz-y=x-((-y)+y)=z-0=0.
MOKHO BOCIIPOU3BECTH JIOKA3ATE/ILCTBO:
v (—y)t+tr-y=0= 1 (~y)+tr-y+(—(v-y)=—(zy) =

= z-(-y)=—(z-y)



I1.2.2. Teopema 006 yMHO>KeHUN Ha ITPOTMUBOIIOJI0XKHBIA
3JIEMEHT

Teopema 6 (06 yMHOXKEHUU HA ITPOTUBOMIOJIOXKHBINW IJIEMEHT).
Jlas a106w6ix aemenmos T u Yy Koavua K umeem mecmo pasencmeo

(—z)-y=a-(-y)=—(z y)
Hoka3zaTenbcTBO. Hakonell, corinacHo akcuoMaM KOJIbITa,
v (—y)taz-y=x-((-y)+y)=z-0=0.
MOKHO BOCIIPOU3BECTH JIOKA3ATE/ILCTBO:
v (—y)t+tr-y=0= 1 (~y)+tr-y+(—(v-y)=—(zy) =
= z-(~y)=—(r-y).

Teopema moxkazaHa.



11.3. YacTHbIE BIIBI KOJIEI]

s pa3BuTust TEOPUM CjlejlyeT 00OraTUTh IOHATUIHBIN ammapar. B
YaCTHOCTHU, CJICAYET BBIAC/INTbH HEKOTOPbLIE YaCTHBIE BHJIbI KOJICII. ZL.HH
BbIJCJICHUA 9TUX THUIIOB IIPUMEHHUM CTPATETIVIO ITPUMOPUTETHOI'O U3Y-
YeHUsI SKCTPEMAJIbHBIX CATYyAINA.



11.3.1. KoHneuHnble KoJIbIia

Omnpepnenenne 6. Koavuo K naszvieaemcs KOHEIHBIM KOJIBIIOM, €C-
AU MHodicecmeo K ABAAEMCA KOHEUHBIM.



11.3.2. KoJuabIo ¢ equHumeii

Omnpenesienne 7. Koavuo K = (K, {+,-,0}) Hasvsaemcs KOJIbIIOM
C eUHUIIEH, CCAU 8 MYALMUNAUKAMUBHOT TLOAY2PYNNE KONb-
WA UMEETNCA INCMEHM. € MAKOT, YMo 044 100020 HENYAEB020 INEMEH-
Ma T 6UNONHAIOMCA PAGEHCTNEA T + € = € + T = .



11.3.2. KoJuabIo ¢ equHumeii

Omnpenesienne 7. Koavuo K = (K, {+,-,0}) Hasvsaemcs KOJIbIIOM
C eUHUIIEH, CCAU 8 MYALMUNAUKAMUBHOT TLOAY2PYNNE KONb-
WA UMEETNCA INCMEHM. € MAKOT, YMo 044 100020 HENYAEB020 INEMEH-
Ma T 6UNONHAIOMCA PAGEHCTNEA T + € = € + T = .

KosabiaMu ¢ eunnIeii aBiagioTcs KOJIbIO HEeJbIX YUCes U KOJIbIO MaT-
pur pasmepHocTu 1 X n (1pu GUKCHPOBAHHOM 7).



11.3.2. KoJuabIo ¢ equHumeii

Omnpenesienne 7. Koavuo K = (K, {+,-,0}) Hasvsaemcs KOJIbIIOM
C eUHUIIEH, CCAU 8 MYALMUNAUKAMUBHOT TLOAY2PYNNE KONb-
WA UMEETNCA INCMEHM. € MAKOT, YMo 044 100020 HENYAEB020 INEMEH-
Ma T 6UNONHAIOMCA PAGEHCTNEA T + € = € + T = .

KosabiaMu ¢ eunnIeii aBiagioTcs KOJIbIO HEeJbIX YUCes U KOJIbIO MaT-
pur pasmepHocTu 1 X n (1pu GUKCHPOBAHHOM 7).
KOJIBIIO BCeX YeTHDLIX IEJIbIX YUCe sBJISIeTCs KOILIoM Oe3 1.



11.3.3. KomMmyTaTuBHBIE KOJIBIIA

Omnpepnenenne 8. Koavuo K nasveaemcs KOMMYTATUBHBIM KOJIb-

IIOM, eCAU ONEPauA * ABAACMCA KOMMYMAMUBHOT, M.€. T * Y =Y * T
oas mobvr x, y us K.



11.3.3. KomMmyTaTuBHBIE KOJIBIIA

Omnpepnenenne 8. Koavuo K nasveaemcs KOMMYTATUBHBIM KOJIb-
IIOM, eCAU ONEPauA * ABAACMCA KOMMYMAMUBHOT, M.€. T * Y =Y * T
oas mobvr x, y us K.

[IpuMmepaMt KOMMYTATUBHBIX KOJEI] ABJIAIOTCS KOJIBIO IEeIbIX Jhcel,
KOJIbIIO MHOT'OYJICHOB, I10JI€.

[IpuMepoM HEKOMMYTATUBHOT'O KOJIbIA ABJIAETCS KOJIBIIO MATPHIL Pa3-
MEPHOCTHU 1, X M.



11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasvieaemcs MEJIOCTHBIM KOJIbIIOM
UL 00JIACTBIO HEeJIOCTHOCTHU, €CAU 6 KOADUE K nem ﬂeJII/ITeJIeﬁ Hy-
JIL, m.e.
_ 0 a =0,
S ()

I/IHbIMI/I CJioBaMH, B IE€JIOCTHOM KOJIbIE IIPOU3BEACHNEC HEHYJIEBBIX 9JI€-
MEHTOB He MOKeT ObITh paBHO 0.



11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.
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11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.
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APINMED A9 o J\ 21 29 ) ©
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11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.
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11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.

Hamnpum bl L2y _ (00 b TOT
arpuMep, 5 9 1 9 )= OO.OJIeeOO,



11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.

HaHpI/IMep(ll)( ! 2>(OO>.B0ﬂeeTOFO
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11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.

HaHpI/IMep(ll)( ! 2>(OO>.B0ﬂeeToro
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1 —1 1 1Yy
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11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.

HaHpI/IMep(ll)( ! 2>(OO>.B0ﬂeeToro
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11.3.4. LlesocTHBIE KOJIBIIA

Onpenenenne 9. Koavuo K nasweaemcs 1EJIOCTHBIM KOJILIIOM
AU 00JIACTBIO IIEJIOCTHOCTH, €CAl 6 Koavue K nem memTesieil Hy-
g, m.e.

a =0,

rxy=0 = [b—O

[IpuMepamn eJTI0CTHBIX KOJIEI IBJISIOTCA KOJIBIIO HE/IBIX IUCesT, KOJIBIIO
MHOI'O'JICHOB, 110J1e. He aBisgercs memocTHBIM KOJIbII0 MaTPUIl, pa3MepPHO-
cTu n X n Juisd n > 1.
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11.3.5. EBKJIMI0BBI KOJIbIIA

HOHHTI/IG €BKJINJIOBa KOJIbIla O6YCJIOBJIGHO zKeJlaH1EeM BbIJICJINTH OCHOB-
HbIE CBOIQ/JICTBa7 I[TO3BOJIANOIINE I'aPpaHTUPOBAaTh BBIIIOJIHEHNE B KOJIBIIE TE€O-
peEMbI O A€JIEHUN C OCTATKOM, JNOKAa3aHHYIO JIJId HEJIbIX duceJl U MHOI'O-
YHJIEHOB.



11.3.5. EBKJIMI0BBI KOJIbIIA

Omnpenenenne 10. Koavuo K nasvieaemcs eBKINIOBBIM KOJILIIOM
moada u moavko moeda, xoz2da,
6O-NEPBYIL,



11.3.5. EBKJIMI0BBI KOJIbIIA

Omnpenenenne 10. Koavuo K nasvieaemcs eBKINIOBBIM KOJILIIOM
moada u moavko moeda, xoz2da,

60-NEPBLLT, K — ROMMYMamueHoe KoAbyo,
60-61MOPLLL,



11.3.5. EBKJIMI0BBI KOJIbIIA

Omnpenenenue 10. Koavuo K nasvweaemcs eBKJINIOBBIM KOJIbIIOM
moada u moavko moeda, xoz2da,

60-NEPBLLT, K — ROMMYMamueHoe KoAbyo,

6o-emopulr, K Asssemcea UeaoCmHbM KOABUOM,
6-MPEMBUL,



11.3.5. EBKJIMI0BBI KOJIbIIA

Omnpenenenne 10. Koavuo K nasvieaemcs eBKINIOBBIM KOJILIIOM
moada u moavko moeda, xoz2da,

60-nepevlr, K — Kommymamueroe Koavuyo,
6o-emopulr, K Asssemcea UeaoCmHbM KOABUOM,

s-mpemvux, na K onpedesena ynruus g, yoosaemeopAOWaL 1YCA08U-
AM

1)



11.3.5. EBKJIMI0BBI KOJIbIIA

Onpenenenne 10. Koavuo K nasveaemcs eBKINIOBBIM KOJIBIIOM
moada u moavko moeda, xoz2da,

60-nepeur, K — KoMMYymMamusHoe Koablo,

6o-emopuir, K Aeiiemces UeaocmHbLM KOABUOM,

s-mpemvux Ha K onpedenera pynruua g, ydosaemeopaUWaL YCAOGU-
AM:

1) ecau x — nenyaesoti aaemenm us K, mo g(x) aAeisemea Heompua-
meavHum yeavim wuciom, m.e. g(x) € NU{0};

2)



11.3.5. EBKJIMI0BBI KOJIbIIA

Ompepenenne 10. Koavuo K nazvisaemcs eBKINTOBBIM KOJIBIIOM
moada u moavko moeda, xoz2da,

co-nepeur, K — xommymamueroe xoavuo,

6o-emopuix, K asasemes UenocmmvimM KOABUOM,

s-mpemvuxr na K onpedesena dynxuyus g, ydosaemeoparou,an yci06U-
AM:

1) ecau x — nenyaesoti aaemenm us K, mo g(x) aAeisemea Heompua-

meavHum yeavim wuciom, m.e. g(x) € NU{0};
2) oasia #0 ub£0 umeem gla*b) > gla);

3)



11.3.5. EBKJIMI0BBI KOJIbIIA

Ompepenenne 10. Koavuo K nazvisaemcs eBKINTOBBIM KOJIBIIOM
moada u moavko moeda, xoz2da,

co-nepeur, K — xommymamueroe xoavuo,

6o-emopuix, K asasemes UenocmmvimM KOABUOM,

s-mpemvuxr na K onpedesena dynxuyus g, ydosaemeoparou,an yci06U-
AM:

1) ecau x — nenyaesoti aaemenm us K, mo g(x) aAeisemea Heompua-
meavHum yeavim wuciom, m.e. g(x) € NU{0};

2) ona a0 ub0 umeem gla*b) > g(a);

3) ecau a # 0, mo daa mobozo b € K natidymes maxue ¢, us K, uwmo
b=ca+r, ede g(r)<gla) uiur=0.

SrZLer QJIEMEHT C Ha3blBacTCd YaCTHBbIM OT JdeJIeHN:d b na a, a dJie-
MEHT 77 — OCTaTKOM OT JdeJIecHndA b Ha a.



11.4. V1 neas koabma

Muo>kecTBO 971eMEHTOB KOJIBIA C Ollepaliieil YMHOKEHI o0pas3yeT I10-
ayrpyitnry. [osTomy noHsTe mjieasia ecreCTBEHHBIM 00pa3oM IepeHo-
CUTCsI B TEOPUIO KOJIEII,



I1.4.1. Onpeaenenune jieBOro, IpaBoro, AByCTOPOHHET'O
n1€aJI0OB KOJIbIIA

Omnpenenenue 11. [lodzpynna I addumusrnoti 2pynnot xoavua K Hasol-

6aemesa NAEBBM UOEAAOM, ccAl Oasa a0boeo x us K evnoansemces
exaovenue x x I C I, m.e.

r e K,
{yE[ = zxy € I (4)



I1.4.1. Onpeaenenune jieBOro, IpaBoro, AByCTOPOHHET'O
n1€aJI0OB KOJIbIIA

Omnpenenenue 11. [lodzpynna I addumusrnoti 2pynnot xoavua K Hasol-
BAEMCA AEBBIM UOCAAOM, ecAu OAf 1100020 x u3 K evnosnsemcs
exaovenue x x I C I, m.e.

re K

T = xxyel. (4)
yel

Onpenenenne 12. [lodepynna I addumusenoti epynnu. xoavua K nasvi-

6AEMCA NPABBIM UOEAAOM, €CAU OAf A100020 T u3 K ewnoansemces

sxaouenue I xx C I, m.e.

r e K,
{yEI = yxx €l (5)



I1.4.1. Onpeaenenune jieBOro, IpaBoro, AByCTOPOHHET'O
n1€aJI0OB KOJIbIIA

Onpenenenne 13. [lodepynna I addumusenoti epynnut xoavua K naswvi-

6aemcs U0eanoM ULl 08YCTNOPOHHUM UIEANOM, ECAU OASL 1100020
x u3 K swnoansemes exarovenue xx I C I, m.e.

x € K, xxy el
{yE] j{y*a;el. (6)



I1.4.1. Onpeaenenune jieBOro, IpaBoro, AByCTOPOHHET'O
n1€aJI0OB KOJIbIIA

Onpenenenne 13. [lodepynna I addumusenoti epynnut xoavua K naswvi-
6aemcs U0eanoM ULl 08YCTNOPOHHUM UIEANOM, ECAU OASL 1100020
x us K svnoansaemces exarovenue x x I C I, m.e.

IGK, l’*QEL
=
yel y*xx € 1.

(6)

B YaCTHOCTHU, UJcaJl KOJIbIa ABJIACTCA OAHOBPEMEHHO €I'0 JIEBBIM U I1Pa-
BbIM nJ€aJI0OM.



I11.4.2. Teopema 06 maeaJjiax KoJibIlia

Omnpenenenne 13. [lodzpynna I addumuenoti 2pynnot xosvua K 1asoi-
saemcesa Udeanom uil 08YCMOPOHHUM UOEAAOM, eCAl 0N N100020
xr u3 K swnoansemcsa exarovenue x x I C I, m.e.

x e K, xxy €1,
=
yel yxx € I.

(6)

Teopema 7 (06 ujeasax KoJsibia). Hoean I woavya K asasemca
nodkoavyom Koavya K.



I11.4.2. Teopema 06 maeaJjiax KoJibIlia

Omnpenenenne 13. [lodzpynna I addumuenoti 2pynnot xosvua K 1asoi-
saemcesa Udeanom uil 08YCMOPOHHUM UOEAAOM, eCAl 0N N100020
xr u3 K swnoansemcsa exarovenue x x I C I, m.e.

x e K, xxy €1,
=
yel yxx € I.

(6)

Teopema 7 (06 ujeasax KoJsibia). Hoean I woavya K asasemca
nodkoavyom Koavya K.

,ZLOKaBaTeJIbCTBO. 113 olpeaeJjiean«d njiaeasia CJaeayeT, 4TO OCTacTCAd
JO0Ka3aTh 3aMKHYTOCTb I oTrHOCHUTEJILHO YMHOZKCHU .



I11.4.2. Teopema 06 maeaJjiax KoJibIlia

Omnpenenenne 13. [lodzpynna I addumuenoti 2pynnot xosvua K 1asoi-
saemcesa Udeanom uil 08YCMOPOHHUM UOEAAOM, eCAl 0N N100020
xr u3 K swnoansemcsa exarovenue x x I C I, m.e.

x e K, xxy €1,
=
yel yxx € I.

(6)

Teopema 7 (06 ujeasax KoJsibia). Hoean I woavya K asasemca
nodkoavyom Koavya K.

HHokazarenbctBo. Cornactao hopmyiie (6)



I11.4.2. Teopema 06 maeaJjiax KoJibIlia

Omnpenenenne 13. [lodzpynna I addumuenoti 2pynnot xosvua K 1asoi-
saemcesa Udeanom uil 08YCMOPOHHUM UOEAAOM, eCAl 0N N100020
xr u3 K swnoansemcsa exarovenue x x I C I, m.e.

x e K, xxy €1,
=
yel yxx € I.

(6)

Teopema 7 (06 ujeasax KoJsibia). Hoean I woavya K asasemca
nodkoavyom Koavya K.

HHokazarenbctBo. Cornactao hopmyiie (6)

x e,
yel



I11.4.2. Teopema 06 maeaJjiax KoJibIlia

Omnpenenenne 13. [lodzpynna I addumuenoti 2pynnot xosvua K 1asoi-
saemcesa Udeanom uil 08YCMOPOHHUM UOEAAOM, eCAl 0N N100020
xr u3 K swnoansemcsa exarovenue x x I C I, m.e.

x e K, xxy €1,
=
yel yxx € I.

(6)

Teopema 7 (06 ujeasax KoJsibia). Hoean I woavya K asasemca
nodkoavyom Koavya K.

HHokazarenbctBo. Cornactao hopmyiie (6)

x €, N xxy el
yel yxx € 1.



I1.5. Aarebpa maeajioB KOJbIa

[To anasorun ¢ ujeagaMu MOJYTPYIIILI I B COOTBETCTBUHU CO CTPATEI M-
en Inepexoga oT nsydeHnmsd oTae/JIbHOI'o o0beKTa K nccéijie 10BaHmn1o
CUCTEMBI O6rbeKTOB HalIpallnBa€TCdAd BBECTHU OlI€Epalli 1 OTHOIIEHUA Ha
MHO2KeCTBe NJ1eaJI0B.



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

I*Jz{al*b1+a2*bg+...+ap*bp




11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

a; € 1,
b, € J

asasemcs uodeanrom xoavua K, npuvem I xJ C TN J.

I*Jz{al*b1+a2*b2+...+ap*bp

Paccmorpum npumep?

(7)



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

I*Jz{al*b1+a2*bg+...+ap*bp

JokazareabcTBO. CHadasia IpoBepuM, uTo [*J dBjisieTcs moApyIoi
AJIIUTUBHONI IPYIIIBI KOJIBIIA,



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

I*Jz{al*b1+a2*bg+...+ap*bp

JokazareabcTBO. CHadasia IpoBepuM, uTo [*J dBjisieTcs moApyIoi
AJIIUTUBHONI IPYIIIBI KOJIBIIA,

(a1 % by +ag x by + ...+ a, % by) + (a) * by + ay x by + ...+ a + )

7

el clxJ



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

I*Jz{al*b1+a2*bg+...+ap*bp

JokazareabcTBO. CHadasia IpoBepuM, uTo [*J dBjisieTcs moApyIoi
AJIIUTUBHONI IPYIIIBI KOJIBIIA,

(a1 % by +ag x by + ...+ a, % by) + (a) * by + ay x by + ...+ a + )

7

el clxJ

=apkby+azxbo+.. Fayxb,+al kb Fayxby+.. . Faj kb, €1 xJ.



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

I*Jz{al*b1+a2*bg+...+ap*bp

JokazareabcTBO. CHadasia IpoBepuM, uTo [*J dBjisieTcs moApyIoi
AJIIUTUBHONI IPYIIIBI KOJIBIIA,

(a1 % by +ag x by + ...+ a, % by) + (a) * by + ay x by + ...+ a + )

7

elx] el+]
:al*b1+a2>|<b2—|—...—|—ap>|<bp+a'1>|<b'1—|—a'2*b’2—|—...+a;>|<b;EI*J.

SHauuT, 1poussBejieHne ujaeayo I x J 3aMKHYTO OTHOCHUTEJIbHO OIllepa-
nu * KoJiblia /.



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

HokazareabcTBO. [Iponssenenne ujgeanos [ * J 3aMKHYTO OTHOCH-
TeJILHO Ollepaly * Kojbla K. AcconnaTuBHOCTE BBIIOJIHACTCS JIJId JIO-
ObIxX ssiementoB 3 K, Tem Oostee paBencTBo (a * b) % ¢ = a * (b* ¢) BbI-
IoJIHgeTCd Ha IoJMHoXKecTBe [ * J MHOXKecTBa K.



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

HokazareabcTBO. [Iponssenenne ujgeanos [ * J 3aMKHYTO OTHOCH-
TeJILHO OIlepaliy * KoJiblla /. AccolaTuBHOCTD BBIIOJIHSAETCs JIJIsI JIFO-
ObIxX ssiementoB 3 K, Tem Oostee paBencTBo (a * b) % ¢ = a * (b* ¢) BbI-
IoJIHgeTCd Ha IoJMHoXKecTBe [ * J MHOXKecTBa K.

Ob6parubM K 3jieMeHTy ap * by +as* by + ... +a,x b, dbiserca
seMenT (—ay) * by 4+ (—ag) * by + ... + (—ay) * by,



11.5.1. 1IpounsBeenne ujaeajioB KoJibIia

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

HokazareabcTBO. [Iponssenenne ujgeanos [ * J 3aMKHYTO OTHOCH-
TeJILHO OIlepaliy * KoJiblla /. AccolaTuBHOCTD BBIIOJIHSAETCs JIJIsI JIFO-
ObIxX ssiementoB 3 K, Tem Oostee paBencTBo (a * b) % ¢ = a * (b* ¢) BbI-
IoJIHgeTCd Ha IoJMHoXKecTBe [ * J MHOXKecTBa K.

Ob6parubM K 3jieMeHTy ap * by +as* by + ... +a,x b, dbiserca
seMenT (—ay) * by 4+ (—ag) * by + ... + (—ay) * by,

HeiirpaababiM (Hy/IeBbIM) 3JIeMeHTOM siBjisieTcst 1eMenT () * 0.



11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

a; € 1,
7
asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp




11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

a; € 1,
7
asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

K o (7
z €K, :(>)
yelxJ



11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

r e K,
reK, 1o (7) a; € 1,
{yeI*J = ' da; 3b; b J. =

y=arxb+...+a,xb,



11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo

fvcrt o

asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

r e K,
reK, 1o (7) a; € 1,
{yeI*J = ' da; 3b; b J. =

y=arxb+...+a,xb,

N rx(apxby +...+a,*b,) =
(@%b 4+ ...+ ay,xby) xx =



11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo
a; € 1,
b, € J

asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

r e K,
reK, 1o (7) a; € 1,
{yeI*J = ' da; 3b; b J. =

y=arxb+...+a,xb,

N rx(apxby+...+a,*xb) =(xxa)xbi+...+ (xxay) xb, € Ix*J
(@%b 4+ ...+ ay,xby) xx =



11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo
a; € 1,
b, € J

asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

r e K,
reK, 1o (7) a; € 1,
{yeI*J = ' da; 3b; b J. =

y=arxb+...+a,xb,

N rx(apxby+...+a,*xb) =(xxa)xbi+...+ (xxay) xb, € Ix*J
(a1 b1+ ...+apxby) sz =arx(by*x)+...+a,*(byxx) €x*J



11.5.1. 1IpousBeneHne njaeajoB KoJbIla

Teopema 8. Ecau I u J — udeanrvt koavua K, mo mmoocecmeo
a; € 1,
b, € J

asasemcs udeanom xoavua K, npuvem I x J C TN J.
HHokazarenbcTBo. Ocrasocs nposeputh hopmyiy (6):

]*JZ{al*b1+CL2*b2—|—...+CLp*bp

r e K,
reK, 1o (7) a; € 1,
{yE[*J =" Ja; 3bi 4 c g

y=arxb+...+a,xb,

N rx(apxby+...+a,*xb) =(xxa)xbi+...+ (xxay) xb, € Ix*J
(a1 b1+ ...+apxby) sz =arx(by*x)+...+a,*(byxx) €x*J

Teopema jmoxKazaHa.



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.

HokazarenbctBo. Tor daxt, aro (I N J) — 970 noArpya ajjnTiB-
HOI IpYIIIBI KoJblla K, 0UeBHUICH:



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.

HokazarenbctBo. Tor daxt, aro (I N J) — 970 noArpya ajjnTiB-
HOI IpYIIIBI KoJblla K, 0UeBHUICH:

relnd,
yelndJ



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.

HokazarenbctBo. Tor daxt, aro (I N J) — 970 noArpya ajjnTiB-
HOI IpYIIIBI KoJblla K, 0UeBHUICH:

p

x e 1,
{xelmL N y e 1,

yelndJ x € J,
\yEJ




11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.

HokazarenbctBo. Tor daxt, aro (I N J) — 970 noArpya ajjnTiB-
HOI IpYIIIBI KoJblla K, 0UeBHUICH:

p

x e 1,
{azG[ﬂJ, Ny y e 1, N {x+y€],
yelndJ x € J, r+yeJ
\yEJ



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.

HokazarenbctBo. Tor daxt, aro (I N J) — 970 noArpya ajjnTiB-
HOI IpYIIIBI KoJblla K, 0UeBHUICH:

p

<
relnd yel r+yel
Y Y Y [ i
{yelﬂj VY aed :>{:c+yEJ = rtyeind
\yEJ




11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
Jloka3aTeJabCTBO.

0el
’ I
{OGJ = 0elndJ,



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
Jloka3aTeJabCTBO.

0el
’ I
{OGJ = 0elndJ,

relnNJ =



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
Jloka3aTeJabCTBO.

0el
’ 1
{OGJ = 0elndJ,
rxel,

relnNJ = {xEJ



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
Jloka3aTeJabCTBO.

{OEI’ ~ 0elnJ

0eJ
x € l, (—x) €I,
xG]ﬂJﬁ{xEJ é{(—x)é] =



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
Jloka3aTeJabCTBO.

{OEI’ ~ 0elnJ

0eJ
x € l, (—x) €I,
xGIﬂJﬁ{xEJ :>{(—:L°)€J = (—z)eln



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
HHokazareabcTtBo. Ocraioch mposepuThb hopmysty (6):

r e K,
yelndJ



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue

(I N J) asasemes udearom xoavua K.
HHokazareabcTtBo. Ocraioch mposepuThb hopmysty (6):

x e K,

{xGK’ =< yel, =
InJg ’
v < y € J,



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
HHokazareabcTtBo. Ocraioch mposepuThb hopmysty (6):

(
I
e K T € K, i:yé]
’ = yel, = X y ’
yelndJ cJ yxx €1,
4 ’ \y*:l:‘EJ



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
HHokazareabcTtBo. Ocraioch mposepuThb hopmysty (6):

(
xxy €1,
r €K, z e K, rxy € J, rxyecInl,
yel, = X« =
yelndJ cJ yxzx €l yxx e lNnd.
4 ’ \y*:l:‘EJ



11.5.2. llepeceuenne naeajioB KoJIbIia

Teopema 9. Fcau I u J — udeanrve xoavua K, mo ux nepeceuenue
(I N J) asasemes udearom xoavua K.
HHokazareabcTtBo. Ocraioch mposepuThb hopmysty (6):

(
xxy €1,
r €K, z e K, rxy € J, rxyecInl,
yel, = X« =
yelndJ cJ yxzx €l yxx e lNnd.
4 ’ \y*:l:‘EJ

Teopema goKazaHa.



I1.5.3. Cymma mjieaioB KoJibIia

Onpenenenne 14. Cymmoii ngeanons I u J xoavua K naswvieaemcs

(7} ®

MHOIHCECTNEGO

I+J:{a+b




I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
Aasasemcs uoeanom xoivua K.
Paccmorpum npumep?



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HokazarenbcTBo. OuesnHo, uto (I + J) sBisiercst HOArpynioii aji-
JIUTUBHOI I'PYIIIbI KOJiblia, /K



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HokazarenbcTBo. OuesnHo, uto (I + J) sBisiercst HOArpynioii aji-
JIUTUBHOI I'PYIIIbI KOJiblia, /K

Eal + b12+£a2 + b22 =
vy ]




I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HokazarenbcTBo. OuesnHo, uto (I + J) sBisiercst HOArpynioii aji-
JIUTUBHOI I'PYIIIbI KOJiblia, /K

(a1 +b1) + (ag + ba) = (a1 + az) + (b1 + ba)
ae; Iy




I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HokazarenbcTBo. OuesnHo, uto (I + J) sBisiercst HOArpynioii aji-
JIUTUBHOI I'PYIIIbI KOJiblia, /K

(a1 +b1)+ (a2 + b)) = (a1 + az) + (b1 + ba) € T + J.
I+J I+J




I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .
HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

x e K, N
yel+J



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .
HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

r e K,
r e K, uel,
{yE]—i—J = Ju v v E J, =

y=u-+v



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

(rxuel
x € K, '

x € K, ~ 343 uel, ~ x:“i? N
yel+J w2 v E J, erEesL
—utw vkx € J,
v= | y=u+tv



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

(rxuel
x € K, '

x € K, ~ 343 uel, $.<x:0§? N
yel+J w2 v E J, erEesL
—utw vkx € J,
v= | y=u+tv

rxut+zxvel+ J
= uxr+vxrel+J =
y=u-+v



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

(rxuel

x € K, ’

re K uel Txv €,

Y Y ]
yel+J = du Jv ve = K uxxel, =

ot vxx € J,

J ky:u+v

rxut+axxvel+J rx(u+v)el+J,

= uxr+vxrel+J = (ut+v)xzel+J =
y=u-+v Yy=u-+uv



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

(zxuel
(e K, ’
re K u el T¥v € J
Y Y ]
yel+J = du Jv < ve = Q uxr€el, =
ot vxx € J,
Y | y=u+tv
rrxut+ax*xv €+ J (z*x (utv)el+J
rxy €l 4+ J,
= uxr+vxrel+J, = ¢ (u+v)xzel+J = czelt )
y=u-+twv (Y =u+v Y .



I1.5.3. Cymma mjieaioB KoJibIia

Teopema 10. Ecau I u J — udeanvt xoavua K, mo ur cymma (I + J)
ABAAEMCA Udeanom xorvua K .

HHokazareabcTtBo. Ocraioch mposepuTh (hopmysty (6):

(zxuel
(e K, ’
re K u el T¥v € J
Y Y ]
yel+J = du Jv < ve = Q uxr€el, =
ot vxx € J,
Y | y=u+tv
rrxut+ax*xv €+ J (z*x (utv)el+J
rxy €l 4+ J,
= uxr+vxrel+J, = ¢ (u+v)xzel+J = czelt )
y=u-+twv (Y =u+v Y .

Teopema jioKazaHa.



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA
Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIb3YEMCST MCCJIeI0BATEIbCKUMI CTPATErUSIMA.



I1.6. I'naBHBIEe Maeaabl KOJIbIIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCITOJIb3YEMCsI MICCJIEIOBATEIbCKIMU CTPATErusgMU.

B coorBeTcTBUM €O cTpaTerneii NPpUOPUTETHOIO M3YYEHUS «IKC-
TpeMaJIbHBIX CUTYAII» HAIIPAIIUBAETCs B [IEPBYIO 04epeib 00paTUTh
BHUMAaHNE Ha «9KCTPEMaJIbHbIE» HJICAJIbI.



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIb3YEMCST MCCJIeI0BATEIbCKUMI CTPATErUSIMA.

B cooTBercTBUE CO cTpaTermneii MPUOPUTETHOIO U3YUYEHUSA «IKC-
TpeMaJIbHBIX CUTYAII» HAIIPAIIUBAETCs B [IEPBYIO 04epeib 00paTUTh
BHUMAaHNE Ha «9KCTPEMAJILHBIEY HJIeAIbL.

PaccmoTpuM njieast, HOpoxKIeHHbI MUHUMAJIBHBIM YHUCJIOM 3JIeMEHTOB.
[Toripobyem paccMmoTperh ciydail, Korja ujeas HOPOyKIeH eduncmeeH-
HOLM DJIEMEHTOM.



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B cooTBercTBUUM CO cTpaTerueii NpUOPUTETHOIO M3YyUYeHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

Homyctum, naeana I koabia K MOpoxKaeH e IMHCTBEHHBIM 9/IEMEHTOM a.
Torna



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B cooTBercTBUUM CO cTpaTerueii NpUOPUTETHOIO M3YyUYeHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

Homyctum, naeana I koabia K MOpoxKaeH e IMHCTBEHHBIM 9/IEMEHTOM a.
Torpa 1o onpeaeJaeHUIO naea a KOJIbIa s JI00bIX T,y n3 K



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B cooTBercTBUUM CO cTpaTerueii NpUOPUTETHOIO M3YyUYeHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

Homyctum, naeana I koabia K MOpoxKaeH e IMHCTBEHHBIM 9/IEMEHTOM a.
Torpa 1o onpeaeJaeHUIO naea a KOJIbIa s JI00bIX T,y n3 K

rxa€ K,



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B cooTBercTBUUM CO cTpaTerueii NpUOPUTETHOIO M3YyUYeHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

Homyctum, naeana I koabia K MOpoxKaeH e IMHCTBEHHBIM 9/IEMEHTOM a.
Torpa 1o onpeaeJaeHUIO naea a KOJIbIa s JI00bIX T,y n3 K

rxa€e K, axye K,



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B cooTBercTBUUM CO cTpaTerueii NpUOPUTETHOIO M3YyUYeHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

Homyctum, naeana I koabia K MOpoxKaeH e IMHCTBEHHBIM 9/IEMEHTOM a.
Torpa 1o onpeaeJaeHUIO naea a KOJIbIa s JI00bIX T,y n3 K

rxa€ K, axye K, zxaxyéeK,



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B cooTBercTBUUM CO cTpaTerueii NpUOPUTETHOIO M3YyUYeHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

Homyctum, naeana I koabia K MOpoxKaeH e IMHCTBEHHBIM 9/IEMEHTOM a.
Torpa 1o onpeaeJaeHUIO naea a KOJIbIa s JI00bIX T,y n3 K

rxa €K, axyeK, xxaxye K, aga+a+...+a.
m CaaraeMbIX




11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B coorBeTcTBUM €O cTpaTerneii NPpUOPUTETHOIO M3YYEHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

CuietoBarenibHo, eciau wujgean I KoJsiblla K HOPOXKJIEH eJIMHCTBEH-
HBIM 3JIEMEHTOM @, TO TI0 OMNpeAeIeHUI0 Hujeasia KOJbIla JJIs JIo-
ObIX T, Y, U1, Ug, . . ., Up, U1, V2, . .., Uy U3 K nMeeM



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B coorBeTcTBUM €O cTpaTerneii NPpUOPUTETHOIO M3YYEHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

CuietoBarenibHo, eciau wujgean I KoJsiblla K HOPOXKJIEH eJIMHCTBEH-
HBIM 3JIEMEHTOM @, TO TI0 OMNpeAeIeHUI0 Hujeasia KOJbIla JJIs JIo-
ObIX T, Y, U1, Ug, . . ., Up, U1, V2, . .., Uy U3 K nMeeM

Txa+a*xy+upxa*v+ug*xaxve+. .. fu,ka*xv,+a+a+...+a€l,
m ciiaraeMbixX




11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B coorBeTcTBUM €O cTpaTerneii NPpUOPUTETHOIO M3YYEHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

CuietoBarenibHo, eciau wujgean I KoJsiblla K HOPOXKJIEH eJIMHCTBEH-
HBIM 3JIEMEHTOM @, TO TI0 OMNpeAeIeHUI0 Hujeasia KOJbIla JJIs JIo-
ObIX T, Y, U1, Ug, . . ., Up, U1, V2, . .., Uy U3 K nMeeM

Txa+a*xy+upxa*v+ug*xaxve+. .. fu,ka*xv,+a+a+...+a€l,
m ciiaraeMbixX

TO €CTb



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Kaxkue npeasnbl HauboJiee mepceKTUBHBL JIsT n3ydenns? Pasymeercs,
BOCIIOJIB3YEMCS MCCJIEA0BATEIbCKIMI CTPATETrUsIMU.

B coorBeTcTBUM €O cTpaTerneii NPpUOPUTETHOIO M3YYEHUS «IKC-
TPeMAaJILHBIX CUTYAINiT» HAIIPAIIBAETCS B [IEPBYIO 0Uepeib 00PaTUTh
BHIMAHIE Ha «9KCTPEMAaJIbHbIE» UJIAJIbI.

CuietoBarenibHo, eciau wujgean I KoJsiblla K HOPOXKJIEH eJIMHCTBEH-
HBIM 3JIEMEHTOM @, TO TI0 OMNpeAeIeHUI0 Hujeasia KOJbIla JJIs JIo-
ObIX T, Y, U1, Ug, . . ., Up, U1, V2, . .., Uy U3 K nMeeM

Txa+a*xy+upxa*v+ug*xaxve+. .. fu,ka*xv,+a+a+...+a€l,
m ciiaraeMbixX

TO €CTb

x*a+a*y+u1*a*vl+u2*a*vg+...+up*a*vp+ma6].



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x>ka+a>ky+u1*a*vl+u2*a*vg+...+up>ka>kvpE].



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpazyeT mjeas Kojblia K, TTOCKOJIBbKY,



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyeT ujeaJt KoJblia K, MOCKOJIbKY, BO-IIEPBBIX, I SIBJISIETCS TOAPYII-
0¥ aJIIMTUBHON IPYIIIHLI KOJbla, /A :



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>1<vpGI.
C Apyroil cTOpoHBI, OYEBUTHO, IYTO MHOXKECTBO 3JIEMEHTOB BHJA
ma+Txa+a*xy +U *a*xV +U kA *kV+ ...+ Uy*a*xVy

obpaszyeT ujeast KoJiblia K, MOCKOJIbKY, BO-IIEPBLIX, I SIBJISIETCs HOATPYII-
0¥ aJIIUTUBHON IPYIIILI KoJibila /K :

ma+x' xa+axy +upkaxvptuhxa*xvy ..Uk a* vt



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>1<vpGI.
C Apyroil cTOpoHBI, OYEBUTHO, IYTO MHOXKECTBO 3JIEMEHTOB BHJA
ma+Txa+a*xy +U *a*xV +U kA *kV+ ...+ Uy*a*xVy

obpaszyeT ujeast KoJiblia K, MOCKOJIbKY, BO-IIEPBLIX, I SIBJISIETCs HOATPYII-
0¥ aJIIUTUBHON IPYIIILI KoJibila /K :

ma+x' xa+axy +upkaxvptuhxa*xvy ..Uk a* vt

tna+r"xa+axy’ +ul xa*xv] Fuykarvy +. . dugxaxv] =



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>1<vpGI.
C Apyroil cTOpoHBI, OYEBUTHO, IYTO MHOXKECTBO 3JIEMEHTOB BHJA
ma+Txa+a*xy +U *a*xV +U kA *kV+ ...+ Uy*a*xVy

obpaszyeT ujeast KoJiblia K, MOCKOJIbKY, BO-IIEPBLIX, I SIBJISIETCs HOATPYII-
0¥ aJIIUTUBHON IPYIIILI KoJibila /K :

ma+x' xa+axy +upkaxvptuhxa*xvy ..Uk a* vt
tna+r"xa+axy’ +ul xa*xv] Fuykarvy +. . dugxaxv] =
= (m+n)a+



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>1<vpGI.
C Apyroil cTOpoHBI, OYEBUTHO, IYTO MHOXKECTBO 3JIEMEHTOB BHJA
ma+Txa+a*xy +U *a*xV +U kA *kV+ ...+ Uy*a*xVy

obpaszyeT ujeast KoJiblia K, MOCKOJIbKY, BO-IIEPBLIX, I SIBJISIETCs HOATPYII-
0¥ aJIIUTUBHON IPYIIILI KoJibila /K :

ma+x' xa+axy +upkaxvptuhxa*xvy ..Uk a* vt
tna+r"xa+axy’ +ul xa*xv] Fuykarvy +. . dugxaxv] =
=(m+n)a+ (' +2")xa+



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>1<vpGI.
C Apyroil cTOpoHBI, OYEBUTHO, IYTO MHOXKECTBO 3JIEMEHTOB BHJA
ma+Txa+a*xy +U *a*xV +U kA *kV+ ...+ Uy*a*xVy

obpaszyeT ujeast KoJiblia K, MOCKOJIbKY, BO-IIEPBLIX, I SIBJISIETCs HOATPYII-
0¥ aJIIUTUBHON IPYIIILI KoJibila /K :

ma+x' xa+axy +upkaxvptuhxa*xvy ..Uk a* vt
tna+r"xa+axy’ +ul xa*xv] Fuykarvy +. . dugxaxv] =
=(m+n)a+ (' +2")xa+ax*x(y +y")+



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>1<vpGI.
C Apyroil cTOpoHBI, OYEBUTHO, IYTO MHOXKECTBO 3JIEMEHTOB BHJA
ma+Txa+a*xy +U *a*xV +U kA *kV+ ...+ Uy*a*xVy

obpaszyeT ujeast KoJiblia K, MOCKOJIbKY, BO-IIEPBLIX, I SIBJISIETCs HOATPYII-
0¥ aJIIUTUBHON IPYIIILI KoJibila /K :

ma+az’*a+a*y’+u’1*a*vi+u’2*a*v§+...+u;*a*v}’)+
+na + 2’ *cH—a*y”—i—ul*a*vl—I—uQ*a*vQ—l—...—l—u’q’*a*vé]’:
=(m+n)a+ (' +2")xa+ax*x(y +y")+
fuyka* v+ .. Fuy ka* v, Fuyka*xv] + .. Hugkaxv, €1



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyeT ujeaJt KoJblia K, MOCKOJIbKY, BO-IIEPBBIX, I SIBJISIETCS TOAPYII-
O aJIIMTUBHON IPYIIIBLI KOJIbla /X, 1, BO-BTOPBIX, s J1000T0 2z 13 I



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyeT ujeaJt KoJblia K, MOCKOJIbKY, BO-IIEPBBIX, I SIBJISIETCS TOAPYII-
O aJIIMTUBHON IPYIIIBLI KOJIbla /X, 1, BO-BTOPBIX, s J1000T0 2z 13 I

zx(ma+xsataxy+u *xaxv+uskaxvy+...+uy*xa*v,) =



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyeT ujeaJt KoJblia K, MOCKOJIbKY, BO-IIEPBBIX, I SIBJISIETCS TOAPYII-
O aJIIMTUBHON IPYIIIBLI KOJIbla /X, 1, BO-BTOPBIX, s J1000T0 2z 13 I

zx(ma+xsataxy+u *xaxv+uskaxvy+...+uy*xa*v,) =

= (mz)xa+(z*x)*a+zxaxy+(zxuy)*a*xvy+...+(z%u,) *xaxv, € 1.



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyeT ujeaJt KoJblia K, MOCKOJIbKY, BO-IIEPBBIX, I SIBJISIETCS TOAPYII-
O aJIIMTUBHON IPYIIIBLI KOJIbla /X, 1, BO-BTOPBIX, s J1000T0 2z 13 I

(ma+z*xa+axyturxaxvy+us*xa*xve+...+u,*a*xv,)*z=



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyeT ujeaJt KoJblia K, MOCKOJIbKY, BO-IIEPBBIX, I SIBJISIETCS TOAPYII-
O aJIIMTUBHON IPYIIIBLI KOJIbla /X, 1, BO-BTOPBIX, s J1000T0 2z 13 I

(ma+z*xa+axyturxaxvy+us*xa*xve+...+u,*a*xv,)*z=

= ax(mz)+xkakz+ax(yxz)Fupxax(v*2)+...+uy)kax(v,x2) € 1.



11.6. I'lmaBHBIE MaeaJIbl KOJIbIA

Urak, ecam upgean [ kojablia K THOpOXKJEH €IUHCTBEHHBIM 3JIe-
MEHTOM @, TO MO OIIPeJieJIEHNI0 WJealia KOJbIIA JJjis JII0ObIX
T,Y, UL, U2, . .., Uy, V1, V2,...,0U, 03 K uMeeM

ma+x*a+a*y+u1*a*vl+u2*a*vg+...+up>ka>kvpE].
C 1pyroit CTOPOHBI, OYEBUHO, YTO MHOYKECTBO 9JIEMEHTOB BIJIA
Mma+T*aQ+a*xyY T+ U *A*V] +ULXA XV + ...+ Uy *Q*Vy

obpasyer mjaeasl Kojbla K, MOCKOJbKY, BO-IIEPBLIX, [ sIBISETCS I10I-
I'PYIION aJ UTUBHON IT'PYIIIEI KOabla K, U, BO-BTOPHIX, I BbIICPXKUBACT
yMHOXKeHIe Ha z 13 K cjieBa 1 clipaBa.



11.6.1. Teopema o ri1aBHBLIX HjaecaJjiaxXx KoOJIbIa
Mpr1 jlokazaim Teopemy:

Teopema 11 (o ryiaBHOM HMaeaJie KoJabiia). [odkoavuo I(a), cocmo-
AULEE U3 INEMEHMOE 6Uda

Mma—+T*aQ+a*xyY +U *A*V T+ Uk A* V24 ...+ Uy ¥ QA *Vp,

ede me NU{0}, {z, y, ui, v, ..., up, v} C K, asasemea udea-
A0M Koavua K.



11.6.1. Teopema o ri1aBHBLIX HjaecaJjiaxXx KoOJIbIa

Teopema 11 (o ryiaBHOM mjaeaJie Kojblia). [odkoavyo I(a), cocmo-
AuLee U3 INEMEHMOE 6uda

ma—+T*xa+a*xy +U *a*V +U kA *V+ ...+ Uy *a*Vy,

ede me NU{0}, {z, y, ui, v, ..., up, v} C K, asasemcsa udea-
A0M Koavua I,

Caencreue 1 (0 TIaBHBIX UjieajaX KOMMYTATHBHOTO KOJIBIIA).
B kommymamusHom roavue K ssemenmor enasrozo udeara I(a)
MOJICHO npedemasums 6 eude ma + x x a, 2de m € NU{0}, =z € K.



I1.6.2. Onpenesienne rjiaBHOTO Maeajia KOJIbIIA

Omnpenenenune 15. ImaBHBIM maeaioMm koavua K, nopootrcdernmvim

anemenmom a u3 K, nazveaemes nodxorvuo I (a), COCTOAWEE U3 INE-
MEHMOE 6U0a

Mma—+T*a4+a*xyY + U *A*V T+ Uk A* V2 A+ ...+ Uy ¥ QA *Vp,

edem € NU{0}, {z, y, wy, v1, ..., up, v,} C K.

Paccmorpum npumep?



I1.6.2. Onpenesienne rjiaBHOTO Maeajia KOJIbIIA

Onpepnesnienne 15. I'mnaBHBIM maeaJioM kxoavua K, nopooscoermvim
anemenmom a u3 K, nazveaemes nodxorvuo I (a), COCTOAWEE U3 INE-
MEHMOE 6U0a

Mma—+T*a4+a*xyY + U *A*V T+ Uk A* V2 A+ ...+ Uy ¥ QA *Vp,
edem € NU{0}, {z, y, wy, v1, ..., up, v,} C K.

CorjiacHO CJIEJICTBUIO O TJIABHBIX HJeajlaX KOMMYTATHUBHOIO
KOJIbITa TIaBHbI wjeas I(a) KOMMyTaTUBHOIO KoJiblia K cocrouT u3
9JIEMEHTOB BH/IA



I1.6.2. Onpenesienne rjiaBHOTO Maeajia KOJIbIIA

Onpepnesnienne 15. I'mnaBHBIM maeaJioM kxoavua K, nopooscoermvim
anemenmom a u3 K, nazveaemes nodxorvuo I (a), COCTOAWEE U3 INE-
MEHMOE 6U0a

Mma—+T*a4+a*xyY + U *A*V T+ Uk A* V2 A+ ...+ Uy ¥ QA *Vp,
edem € NU{0}, {z, y, wy, v1, ..., up, v,} C K.

CorjiacHO CJIEJICTBUIO O TJIABHBIX HJeajlaX KOMMYTATHUBHOIO
KOJIbITa TIaBHbI wjeas I(a) KOMMyTaTUBHOIO KoJiblia K cocrouT u3
3JIEMEHTOB BUJa Ma + T * Q.



11.7. EBKJmaoBBI KOJIbIIA U KOJIbIIA IJIABHBIX MJ1€aJIOB
COCpeﬂOTO‘{I/IM Halll€ BHUMaHMWE Ha BBEJICHHLIX paHee €BKJIN/I0BbIX
KOJIbIIaX 1 KOJIbIlaX, BCE MNJicaJibl KOTOPbLIX ABJIAIOTCA I'NIAaBHBIMIMI.



11.7. EBKJmaoBBI KOJIbIIA U KOJIbIIA IJIABHBIX MJ1€aJIOB
COCpeﬂOTO‘{I/IM Halll€ BHUMaHMWE Ha BBEJICHHLIX paHee €BKJIN/I0BbIX
KOJIbIIaX 1 KOJIbIlaX, BCE MNJicaJibl KOTOPbLIX ABJIAIOTCA I'NIAaBHBIMIMI.

Omnpenenenue 16. Koavuo, sce udeasvt kKomopozo A6AA10MCA 2A0,6-
HBLMU UDeaANaAMU, HA3V6AECMCA KOJBIIOM IJIABHBIX HIEAJI0B.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

HokazareabcTBO. [lycTh [ — nnean eBKJIMA0Ba KoJiblia K. Fcin
I = {0}, To I siByisieTcst TJIABHBIM HJI€AJIOM.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

HokazareabcTBO. [lycTh [ — nnean eBKJIMA0Ba KoJiblia K. Fcin
I = {0}, To I siByisieTcst TJIABHBIM HJI€AJIOM.
SHAYNUT, MOYKHO CUUTATh, 9TO B | MMeeTcsT HeHYJIeBOI 9JIeMEeHT.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-
HUMAaJILHO.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-
HUMaJILHO.

[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-

JI0Ba KOJIbIIA



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-
HUMaJILHO.

[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-

r =20,

JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HUMAJIBHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < gla).

ITo olpeae/JIeHno niaeasia KOoJibIla NMeeM



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HUMAJIBHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < gla).
[To onpenenennio njeasia KOJbila IMEEM ' = X , —C* _

<~ N~
el el



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HUMAJIBHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < gla).
[To onpenenennio njgeasia KOJbila IMEEM ' = X , — C * G

<~ ~
el el



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HUMAJIBHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
ITo onpenenennio naeasa KoJablia uMeeM " = T ,—c*a € 1.

<~ ~
el el



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1epe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro suadcHue g(a) mu-

HIMAaJILHO.
[lycts & — npousBoabHbIil s7eMenT u3 I. [lo onpeiesieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I \ - , - L
S €

JIOBATEJIbHO, 110 BLIOODY @



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1epe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro suadcHue g(a) mu-

HIMAaJILHO.
[lycts & — npousBoabHbIil s7eMenT u3 I. [lo onpeiesieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I L —Cxaq

el el
JI0BATEJIbHO, 110 BRIOOPY @ uMmeeM ¢(a) < g(r), mosromy



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1epe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro suadcHue g(a) mu-

HIMAaJILHO.
[lycts & — npousBoabHbIil s7eMenT u3 I. [lo onpeiesieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I L —Cxaq

el el
JIOBATEJIbHO, 110 BRIOOPY @ uMmeeM ¢(a) < g(r), mosromy



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1epe3 @ TAKOi HEHYJIeBOM vj1eMeHT u3 I, uro sunadenue g(a) mu-

HUMAaJILHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I \ - , - L
S €

JIOBATEJIbHO, 110 BEIOOPY @ umeeM g(a) < g(r), mosromy 7 = 0.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HIMAaJILHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I \ - , - L
S €

J0BaTeIbHO, 110 BeIOOPY a umeeM g(a) < g(r), mosromy r = 0.
CrenoBaTeibHO, T = C * G



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HIMAaJILHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I \ - , - L
S €

J0BaTeIbHO, 110 BeIOOPY a umeeM g(a) < g(r), mosromy r = 0.
CretoBaresibho, © = c* a € I(a).



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBo. [lycts [ — naean eBKiangoBa KoJbliia K. O6o-
3HAYUM 1Yepe3 @ TAaKoil HeHYJIeBOi vj1eMeHT u3 I, uro 3Havenue g(a) mu-

HIMAaJILHO.
[lycts & — npousBoabHbIil 71eMenT u3 [. [lo onpeieieHn0 eBKJIN-
r =20,
JloBa KoJiblla x* =c*a + 1, TJe
g(r) < g(a).
[To onpejiesiennio maeaga KoJabia nmeeM r = _x ,—cxq € I. Cie-
pe A I L —Cxaq

el el
J0BaTeIbHO, 110 BeIOOPY a umeeM g(a) < g(r), mosromy r = 0.

CuenroBaresibio, © = ¢ x a € I(a). Teopema joxazana.



I11.7.1. Teopema 0 €BKJHJIOBBLIX KOJIbIAaX 1 KOJIbIIaX
IJIAaBHBIX M1€aJIOB

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

JokazareabcTBO. Mbl 1oKazaau, 4TO €Can a — TaKoi HeHyJIeBOil
sjieMeHT u3 I, 9To 3HaveHue ¢(a) MUHUMAJBHO, TO JjIs JE0OoTo x € [
nmeer Mecto & = c* a € I(a). Teopema jrokazana.



I1.7.2. CnencrBue u3 goka3aTeibCTBa TeopeMbl 12

Teopema 12 (0 eBKJIM/IOBBIX KOJIBIIAX U KOJIBIIAX TVIABHBIX W1€AJIC
Esxaudo8o KoAbUO A6AAEMCA KOADUOM 2AABHBLT UOEANOS.

JlokazaTeabcTBO. Mbl 1oKaza m, 4TO €CIu a — TaKoi HeHYJIeBOi
sjieMeHT u3 I, 9To 3HaveHue ¢g(a) MUHUMAJBLHO, TO Jijis JiIoboro x € [
nMeer Mecto & = ¢ * a € I(a). Teopema jokazana.

CaencrBue 2 (13 goKa3aTeabCcTBa TeopeMbl 12). Beaxut Henyae-
60U snemenm udeara e6KkAUIOBG KOALUG KPAMEH IAEMEHMY, NOPOHCIa-
ULEMY IMOM UOEGA.



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

CaencrBue 2 (13 qoKa3aTeabCcTBa TeopeMbl 12). Beaxut Henyae-
601 snemenm udeana e6KkAUIOBG KOALUG KPAMEH IAEMEHMY, NOPOHCIaQ-
UMY IMOM UDEGA.

CaencrBue 3 (0 cyniecTBOBaHUM 1 B €BKJIMJOBOM KOJIBIIE).
Eexaud060 Koavuo codepocum eQurudHblll INeMEeHM.



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

CaencrBue 2 (13 qoKa3aTeabCcTBa TeopeMbl 12). Beaxut Henyae-
601 anemenm udeanra e6KAUJOBA KOALUA KPAMEH INEMEHM]Y, NOPOAHCIa-
UMY IMOM UDEGA.

CaencrBue 3 (0 cyniecTBOBaHUM 1 B €BKJIMJOBOM KOJIBIIE).
Eexaud060 Koavuo codepocum eQurudHblll INeMEeHM.

JokazateabcTBo. Cornacno TeopemMe 12 0 eBKJIMIOBBIX KOJIb-
Iax 1 KOJIbIAX TJIABHBIX MJI€AJIOB KOJIbIIO K Kak mjeas, sABJISeTCs
rIaBHBIM ujeasiom, T.e. K = I(a) jyist HEKOTOPOTo a.



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJIMIOBBIX KOJIBIIAX U KOJIBIIAX TVIABHBIX W1€AJIC
Eexaudo8o KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

CanencrBue 2 (M3 JOKa3aTeJIbCTBA TeOpeMbl 12). Beakul, nenyie-
601 anemenm Udeara e6KAUIO6A KOALUG KPAMEH IAECMEHMY, NOPOAHCIa-
owemy amom udeaan.

CaencrBue 3 (0 cyniecTBOBaHUN 1 B €BKJIMJOBOM KOJIBIIE).
FE6xaudo60 Koavuo codeporcum eQunuymvill Inemenm.

JokazaTreabcTBo. Cornacno TeopemMe 12 0 eBKJINJIOBBIX KOJIb-
1ax M KOJIbIIaX TJIABHBIX MJI€aJIOB KOJIbIO K Kak ujeas, SBISeTCs
rIaBHBIM ujeasiom, T.e. K = I(a) jyist HEKOTOPOTo a.

B cuny ciencTBus n3 JoKa3aTeJIbCTBa TeopeMbl 12 a = a * e gJjis
HekoToporo e € K.



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
Eexaudoso KoabUO A6AAEMCA KOADUOM 2AABHBIT UOEANOSB.

CaencrBue 2 (13 qoKa3aTeabCcTBa TeopeMbl 12). Beaxut Henyae-
601 anemenm udeanra e6KAUJOBA KOALUA KPAMEH INEMEHM]Y, NOPOAHCIa-
UMY IMOM UDEGA.

CaencrBue 3 (0 cyniecTBOBaHUM 1 B €BKJIMJOBOM KOJIBIIE).
Eexaud060 Koavuo codepocum eQurudHblll INeMEeHM.

HHokazarenbctBo. Utak, K = I(a) i HEKOTOPOrO @, MpPUYEM
a = a % e. CorjacHo CJeACTBUIO U3 JOKa3aTeJbCTBa TeopeMbl 12
7100011 HeHyJIeBoit syieMenT b n3 K mpejcraBuM B Buje b = d * a, 0OTKya



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
FEexau0080 KOABUO A8AAEMCA KOADUOM 2AABHBLT UJEAN08.

CraencrBue 2 (M3 q0Ka3aTeabCcTBaA TeopeMbl 12). Beaxud nenyae-
601 anemerm udeanra e8KAUNOBA KOADUG KPAMEH IAEMEHMY, NOPOAHCIa-
W0ULEMY IMOM, UDEAN.

CaencrBue 3 (0 cymiecTBOBaHUN 1 B €BKJIMI0BOM KOJIBIIE).
FEeKxaudo60 koavuo codepocum eQuruuHvil INeMeHm.

HokazarenbctBo. Utak, K = I(a) i HEKOTOPOrO @, MHpPUYEM
a = a % e. CorlacHO CJEACTBUIO N3 JOKa3aTeJhLCTBa TeopeMbl 12
71100011 HeHyJ1eBoii syemenT b n3 K mpejcraBuM B Buje b = d * a, OTKyaa

b=d*xa=



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
FEexau0080 KOABUO A8AAEMCA KOADUOM 2AABHBLT UJEAN08.

CraencrBue 2 (M3 q0Ka3aTeabCcTBaA TeopeMbl 12). Beaxud nenyae-
601 anemerm udeanra e8KAUNOBA KOADUG KPAMEH IAEMEHMY, NOPOAHCIa-
W0ULEMY IMOM, UDEAN.

CaencrBue 3 (0 cymiecTBOBaHUN 1 B €BKJIMI0BOM KOJIBIIE).
FEeKxaudo60 koavuo codepocum eQuruuHvil INeMeHm.

HokazarenbctBo. Utak, K = I(a) i HEKOTOPOrO @, MHpPUYEM
a = a % e. CorlacHO CJEACTBUIO N3 JOKa3aTeJhLCTBa TeopeMbl 12
71100011 HeHyJ1eBoii syemenT b n3 K mpejcraBuM B Buje b = d * a, OTKyaa

b=dxa=dx*(axe)=



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
FEexau0080 KOABUO A8AAEMCA KOADUOM 2AABHBLT UJEAN08.

CraencrBue 2 (M3 q0Ka3aTeabCcTBaA TeopeMbl 12). Beaxud nenyae-
601 anemerm udeanra e8KAUNOBA KOADUG KPAMEH IAEMEHMY, NOPOAHCIa-
W0ULEMY IMOM, UDEAN.

CaencrBue 3 (0 cymiecTBOBaHUN 1 B €BKJIMI0BOM KOJIBIIE).
FEeKxaudo60 koavuo codepocum eQuruuHvil INeMeHm.

HokazarenbctBo. Utak, K = I(a) i HEKOTOPOrO @, MHpPUYEM
a = a % e. CorlacHO CJEACTBUIO N3 JOKa3aTeJhLCTBa TeopeMbl 12
71100011 HeHyJ1eBoii syemenT b n3 K mpejcraBuM B Buje b = d * a, OTKyaa

b=dxa=dx(axe)=(dxa)*xe=



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJINIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
FEexau0080 KOABUO A8AAEMCA KOADUOM 2AABHBLT UJEAN08.

CraencrBue 2 (M3 q0Ka3aTeabCcTBaA TeopeMbl 12). Beaxud nenyae-
601 anemerm udeanra e8KAUNOBA KOADUG KPAMEH IAEMEHMY, NOPOAHCIa-
W0ULEMY IMOM, UDEAN.

CaencrBue 3 (0 cymiecTBOBaHUN 1 B €BKJIMI0BOM KOJIBIIE).
FEeKxaudo60 koavuo codepocum eQuruuHvil INeMeHm.

HokazarenbctBo. Utak, K = I(a) i HEKOTOPOrO @, MHpPUYEM
a = a % e. CorlacHO CJEACTBUIO N3 JOKa3aTeJhLCTBa TeopeMbl 12
71100011 HeHyJ1eBoii syemenT b n3 K mpejcraBuM B Buje b = d * a, OTKyaa

b=dxa=dx(axe)=(d*xa)xe=>bxe.



I11.7.3. CaencrBue o cyiecTBOBaHUHN 1 B €BKJIJIOBOM
KOJIbIIE

Teopema 12 (0 eBKJIMIOBBIX KOJIBIIAX U KOJIBIIAX TJIABHBIX U1€AJIC
FEexaudoso KoaAbUO A6AAENCA KOADUOM 2AABHBLT UOEANOSB.

CnencrBue 2 (M3 JOKa3aTeJbCTBA TeopeMbl 12). Beakul, nenyie-
601 AneMeNM UJeart e6KAUIO6A KOALUA KPAMEH INEMEHMY, NOPOHCOQ-
WOULEMY IMOM, UIEAN.

CaencrBue 3 (0 cymiecTBOBaHUN 1 B €BKJIMIOBOM KOJIBIIE).
FEeKxudo60 Koavuo codeporcum eQunuyumvill IneMerm.

JloKa3aTeabCTBO.
b=dxa=dx(axe)=(d*xa)xe=bxe.

CrenoBaTeibHO, € — HeHTpaJbHbII 9JeMEeHT MYJIbTUIIMKATIBHON 10Ty~
CpyHIIbl KOJIblla, T.e. € = 1.



I1.8. Aaredbpa maeajioB eBKJINJ0Ba KOJbIIA
PaceMmoTprM KOHKpeTH3aliio onepalnii ajaredpnl naeaioB eBKJIIN-
J0Ba KOJIbIIA.



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JloKa3aTeabCTBO.



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JokazareabcTBO. B cuny ciecTBus 2 n3 JoKa3aTeibCTBa Teo-
peMbl 12 umeeM



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JokazareabcTBO. B cuny ciecTBus 2 n3 JoKa3aTeibCTBa Teo-
peMbl 12 umeeM

I(a) =



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JokazareabcTBO. B cuny ciecTBus 2 n3 JoKa3aTeibCTBa Teo-
peMbl 12 umeeM

[(a):{a*xxEK},



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JokazareabcTBO. B cuny ciecTBus 2 n3 JoKa3aTeibCTBa Teo-
peMbl 12 umeeM

[(a):{a*a;atEK}, I(b) =



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JokazareabcTBO. B cuny ciecTBus 2 n3 JoKa3aTeibCTBa Teo-
peMbl 12 umeeM

[(a):{a*a;xEK}, I(b):{b*nyK}.



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JlokazaTeabCcTBO. B cuty ciiejicTBust 2 U3 JIOKa3aTeJIbCTBA TEO-
peMbl 12 nmeem

[(a):{a*a}xEK}, I(b):{b*nyK}.

[TosTomy coryacHo Teopeme 8 O TMPOU3BEJIEHUN HJI€AJI0B KOJIbIA
s/1eMeHThl KoJibiia I (a) * I(b) MOYKHO IPeJICTaBUTh B BU/IE



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

JlokazaTeabCcTBO. B cuty ciiejicTBust 2 U3 JIOKa3aTeJIbCTBA TEO-
peMbl 12 nmeem

[(a):{a*a}xEK}, I(b):{b*nyK}.

[TosTomy coryacHo Teopeme 8 O TMPOU3BEJIEHUN HJI€AJI0B KOJIbIA
s/1eMeHThl KoJibiia I (a) * I(b) MOYKHO IPeJICTaBUTh B BU/IE

(axxy)*x (bxy))+ (a*xxe) % (bkya)+ ...+ (a*xxy)* (b*xyy) =



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINJIOBA KOJIIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) = I(a*b) C I(a)NI(D).

Hoka3zarenbcTBO. B cuty ciaeacTtBug 2 n3 JoKa3aTe/IbCTBa Teo-
peMbl 12 numeem

](a):{a*ajxeK}, ](b):{b*yyeK}.

[TosToMy coracHo TeopeMe 8 O IIPOM3BEJICHUN NAeaI0B KOJIbIIA
s/1eMeHThI KoJiblia I(a) * I(b) MOXKHO TIpe/icTaBUTh B BUJIE

(axxy)*x (bxy))+ (axxe) % (bkya)+ ...+ (a*xxy)* (b*xyy) =

—a*xbx (T1xy1 +TokyYo+ ...+ Ty *Yy) =axbxz,

rie z € K.



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINJIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo 1(a)* I(b) =I(axb) C I(a)NI(b).

JlokazaTeabcTBO. B cuty ciie/icTBus 2 U3 JI0Ka3aTeIbCTBa TEO-
peMbl 12 umeeM

[(a):{a*xa:EK}, ](b):{b*yyeK}.

[Tosromy coriacHo Teopeme 8 O HPOU3BEAEHUM WUJICAJIOB KOJbIA
s/ieMeHThl KoJiblia I (a) % I(b) MOXKHO Tpe/icTaBuTh B BUJIE

(axxy)*x (bxy))+ (a*xxg) % (bkyo)+ ...+ (a*xxy)* (bxyy,) =

=axbx (kY +ToxYo+ ...+ Ty *Ym) =a*xbx 2z,

rie z € K. Creposaresbro, I(a) * I(b) = I(a * b).



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

HokazarenbcTBo. Mol jokasamn pasenctBo I(a) * I(b) = I(a *b).
Broouenue I(a) x [(b) = I(axb) C I(a) N I(b) cieayer us



I11.8.1. Teopema o npousBeaeHUN HAEAJJ0B €BKJINI0BA
KOJIbIIA,

Teopema 13 (0 mpou3BejieHUN UIEATIOB €BKJINIOBA KOJIBIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a)* I(b) =I(axb) C I(a)NI(b).

HokazarenbcTBo. Mol jokasamn pasenctBo I(a) * I(b) = I(a *b).
Brmowernme I(a) * 1(b) = I(axb) C I(a) N I(b) caeayer u3 TeopeMsbl 8
O MPOUW3BEJAEHUN UEATIOB KOJIBIIA.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

JloKa3aTeabCTBO.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

JHokazareabcTBO. B cuiy TeopeMbl 12 0 eBKJIMIOBBIX KOJIbIIAX

1 KOJIbIlax TrJaBHbBIX maeasosB [(a) N I1(b) = I(c) mia HeKOTOPOro ¢
u3 K.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

JHokazareabcTBO. B cuiy TeopeMbl 12 0 eBKJIMIOBBIX KOJIbIIAX

1 KOJIbIlax TrJaBHbBIX maeasosB [(a) N I1(b) = I(c) mia HeKOTOPOro ¢
u3 K.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

JHokazareabcTBO. B cuiy TeopeMbl 12 0 eBKJIMIOBBIX KOJIbIIAX
1 KOJIbIlax TrJaBHbBIX maeasosB [(a) N I1(b) = I(c) mia HeKOTOPOro ¢
u3z K.

CteJoBaTe/IbHO, JIJIsT JII0OOT0 3JIeMeHTa 2 * ¢ U3 K HaiijyTcd Takue T,
y us K

rxa=yxb=zx*c.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

HokazareabcTBo. Tak, nokazano, uto I(a) N I1(b) = I(c) nis Heko-
Toporo ¢ u3 K, mpudem 15 JII000T0 3JeMenTa 2 * ¢ n3 K HalijyTca Takue
x, y uz K

rxa=y*xb=zx*c.

[Tomoxxkum z = 1, Torna rxa =1y *x b = c.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

HokazareabcTBo. Tak, nokazano, uto I(a) N I1(b) = I(c) nis Heko-
Toporo ¢ u3 K, mpudem 15 JII000T0 3JeMenTa 2 * ¢ n3 K HalijyTca Takue
x, y uz K

rxa=y*xb=zx*c.

[Totoxkum z = 1, Toryia x * a = y *x b = ¢. 3HAUNT, ¢ JeJUTCs HAIIEJIO Ha, @
n b. Ocrajgoch MPOBEPUTH MUHUMAJILHOCTD C.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

HokazareabcTBo. Utak, jnokasano, uro I(a) N I(b) = I(c), npuuem
HalljiyTcesa Takue T, y u3 K

rxa=yx*xb=c.

OcraJjioch IpoBepUTh MUHUMAJIbHOCTL ¢. Ecmm d nennTcest Halesno Ha a
ub rod=pxa=qx*Db.



I11.8.2. Teopema o nepeceyeHun uJeaJOB €BKJIMNJIOBA
KOJIbI1a

Teopema 14 (0 mepecedyeHnn UI€aJI0B €BKIUI0BA KOJIBIIA).
Ecau I(a) u I(b) — udeanv eskaudosa roavuya K = (K, {+; *; 0}),
mo I(a) N I(b) = I(H.O.K {a; b}).

HokazareabcTBo. Utak, jnokasano, uro I(a) N I(b) = I(c), npuuem
HalljiyTcesa Takue T, y u3 K

rxa=yx*xb=c.

OcraJjioch IPOBEPUTH MUHUMAJIBHOCTE ¢. Eciu d nenmrest Hanesio Ha a u b,
0 d=p*a=qx*b 3uaunr, d € I(a) N I(b), 3nauuT, M0 CJIEICTBUIO
13 JloKa3aTeJbCTBa Teopembl 12, d nenutcs naleslo Ha c. Teopema
JIOKa3aHa.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

JloKka3aTebCTBO.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymMme maeasoB eBKInWA0Ba Koabla). Feau  1(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HokazareabcTBo. CoriacHo TeopeMe 12 0 eBKJINI0BBIX KOJIbIIaX

n KoJibliax ryiaBHbIX ujeasioB I(a)+ I(b) = I(c) jyist HEKOTOPOTO C
3 K.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymMme maeasoB eBKInWA0Ba Koabla). Feau  1(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

IokaszaresberBo. CoracHo TeopemMe 12 0 eBKJIMI0BBIX KOJTbIAaX
n KoJibliax ryiaBHbIX ujeasioB I(a)+ I(b) = I(c) jyist HEKOTOPOTO C
3 K.

CoriacHO CJIEACTBUIO 2 U3 JI0KA3aTeJIbCTBa TeopeMbl 12 BestKuii
saeMenT u3 uieasa I(a) + 1(b) = I(c) npejacraBum B Bujie



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymMme maeasoB eBKInWA0Ba Koabla). Feau  1(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

IokaszaresberBo. CoracHo TeopemMe 12 0 eBKJIMI0BBIX KOJTbIAaX
n KoJibliax ryiaBHbIX ujeasioB I(a)+ I(b) = I(c) jyist HEKOTOPOTO C
3 K.

CoriacHO CJIEACTBUIO 2 U3 JI0KA3aTeJIbCTBa TeopeMbl 12 BestKuii
saeMenT u3 uieasa I(a) + 1(b) = I(c) npejacraBum B Bujie

rxa+y*xb=zxc. (9)



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HokazareabcTBo. Utak, Kaxipiit ssiement ujeana I(a) + 1(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK.

[Tonoxkum y = 0. Torma x xa+0xb = z *x c.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymMme maeasoB eBKInWA0Ba Koabla). Feau  1(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HHokazarenbcTBo. NTak, kaxiplit ajement ujeana I (a) + I1(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK.

[Tonoxxum x =1 u y=0. Torna 1*xa+ 0*b= z*c. Cornacio cjej-
CTBHIO O CcyllecTBOBaHMHN 1 B €BKJIMJIOBOM KOJIbIIE I TeOpeMe 5
00 ymuoxkeHnn Ha 0 B KoJjbIe uMeeM 0 x y = 0, 1mo3aTOMY

lxa+0xb=2%c = a=z*c.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymMme maeasoB eBKInWA0Ba Koabla). Feau  1(a)
u I(b) udeanvs  eskaudosa  woavua K = (K, {+; % 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HHokazarenbcTBo. NTak, kaxiplit ajement ujeana I (a) + I1(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK.

[Tonoxxum x =1 u y=0. Torna 1*xa+ 0*b= z*c. Cornacio cjej-
CTBUIO O CyHIeCTBOBaHUM 1 B €BKJIMJIOBOM KOJIbIIE U T€OpeMbl ! 7
00 ymuoxkeHnn Ha 0 B KoJjbIe uMeeM 0 x y = 0, 1mo3aTOMY

lxa+0xb=2%c = a=z*c.

C.HG,ZLOB&TGJIBHO, C dABJIdeTCyd JejiuTesieM dJIEMeHTa a.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HHokazarenbcTBo. Kaxpiii smement wugeana I(a)+ I(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK,

1 ¢ sIBJIsleTcst JlesiuTesieM sjeMenta a. [lomarast (x; y) = (0; 1) MoxHO
JI0Ka3aTh, UTO ¢ SBJISETCS JICTUTEIEM SJIeMeHTa b.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) udeanvs  eskaudosa  woavua K = (K, {+; % 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HHokazarenbcTBo. Kaxpiii smement wugeana I(a)+ I(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK,

I C SIBJISIETCSI JieJINTeseM 3JIeMEeHTOB a U b.
OcTaJjioch 110Ka3aTh, 4YTO JIFOOOH 00NNl JIeJUTe/ b 9JIEMEHTOB a U b j1e-
JINT HAIeJI0 JIEeMEeHT C.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HHokazarenbcTBo. Kaxpiii smement wugeana I(a)+ I(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK,

1 C SIBJISETCS JICJIUTEIEM 3JIEMEHTOB a U b.

Ocrasioch oKa3aTh, 9TO 000 OOIINil JIeTUTe/Ib 9JIeMEeHTOB a 1 b Jie-
JIAT HAIIEIO 3JIEMEHT C.

Ecim a =p*xdu b= q*d, o nonaras 8 hopmyse (9) z = 1, noy-
qaeM Tk pxd+y*xqgxd=c, oTKyna (T *p+y * q) * d = ¢, T.e. oOmmit
MHOXKUTEEL d JE/JUT HAIEJI0 3JIEMEHT C.



11.8.3. Teopema o cymme njieajioB €BKJINI0BA KOJIbIIA

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

HHokazarenbcTBo. Kaxpiii smement wugeana I(a)+ I(b) = I(c)
IpeacraBuM B BIJIE

rxa+yxb=zxc, {x, vy, 2} CK,

1 C ABJISICTCS JICIUTE/IeM 3JIeMEHTOB a U b.

OcTraJjioch 1oKa3arh, 4To 000 OOl JenTeb 9J1eMEHTOB @ 1 b jie-
JIAT HAIIEIO 3JIEMEHT C.

Ecim a =p*xdu b= q*d, o nonaras 8 hopmyse (9) z = 1, noy-
qaeM Tk pxd+y*xqgxd=c, oTKyna (T *p+y * q) * d = ¢, T.e. oOmmit
MHOXKUTEbL d /T HAIleI0 3JIeMeHT ¢. TeopeMa JloKazaHa.



I1.8.4. CneacrBue o npeacraaenuu H.O. 1.

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

CaencrBue 4 (o npeacrasiaeanu H.O.1.). /Jlas a0bvix nenyaiesoir
anemenmos a u b eskaudosa koavua K = (K, {+; *; 0}) daa nexomo-
PoLT aaemenmos T u Yy us K umeem mecmo pasencmeo

rxa+y*xb=HO.[1{a; b}. (10)

JloKa3aTeabCTBO.



I1.8.4. CneacrBue o npeacraaenuu H.O. 1.

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

CaencrBue 4 (o npeacrasiaeanu H.O.1.). /Jlas a0bvix nenyaiesoir
anemenmos a u b eskaudosa koavua K = (K, {+; *; 0}) daa nexomo-
PoLT aaemenmos T u Yy us K umeem mecmo pasencmeo

rxa+y*xb=HO.[1{a; b}. (10)

HokazareabctBo. Jlocrarouno B dopmysie (9) momoxuts z = 1.
CJiecTBHUE JIOKA3AHO.



I1.8.4. CneacrBue o npeacraaenuu H.O. 1.

Teopema 15 (0 cymme ujieajioB eBKJINJI0BA KoJablia). Feau  I(a)
u I(b) — wudeanw, esxaudosa woavua K = (K, {+; x; 0}), mo
I(a)+ I(b) = [(H.O.Jd.{a; b}).

CaencrBue 4 (o npeacrasiaeanu H.O.1.). /Jlas a0bvix nenyaiesoir
anemenmos a u b eskaudosa koavua K = (K, {+; *; 0}) daa nexomo-
PoLT aaemenmos T u Yy us K umeem mecmo pasencmeo

rxa+y*xb=HO.[1{a; b}. (10)

HokazareabctBo. Jlocrarouno B dopmysie (9) momoxuts z = 1.
CJiecTBHUE JIOKA3AHO.
Paccmorpum npumep?



11.9. lpeajibl 1 KOHI'PYEHIIUN KOJIbIA
Konkpernsupyem HEKOTOPbLIE PE3YJILTATHI TCOPUN aJiredpanieckKnx
CUCTEM.



I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

Jloka3aTeJabCTBO.



I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

JokazareabcTBo. [lycrs T — konrpyennns xkoJsibia K. Oupeje-
JIEHNNIO UJIeaJsia KOJIbIla HaJ 0 POBEPUTD,
BO-TIEPBBIX, ITO



I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

JokazareabcTBo. [lycrs T — konrpyennns xkoJsibia K. Oupeje-
JIEHNNIO UJIeaJsia KOJIbIla HaJ 0 POBEPUTD,

BO-TIEPBBIX, 9TO | — MOArpymna aJJINTUBHON I'PYIIILI KOJIbIIA;

BO-BTOPBIX, BbIosiHeHNne hopmyJibl (6).



I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

JlokazareabcTBO. CHavasa JoKaxkKeM, 9To I — MoArpyIia aJj/InTB-
HOI TPYNIbLI KOJIbIla K': 10 onpeaeseHnio KOHIPYeHInn

a €1,
bel



I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

JlokazareabcTBO. CHavasa JoKaxkKeM, 9To I — MoArpyIia aJj/InTB-
HOI TPYNIbLI KOJIbIla K': 10 onpeaeseHnio KOHIPYeHInn

a€ 1, N (a; 0) € T,
bel (b; 0)eT



I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

JlokazareabcTBO. CHavasa JoKaxkKeM, 9To I — MoArpyIia aJj/InTB-
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I1.9.1. Teopema 00 naeajiax 1 KOHI'PYEHIIUAX KOJIbIIA

Teopema 16 (06 ugeasiax m KOHTPYEHIUAX KOJIbIA). JmHouier
arsusaseHmHocmy T na Hocumenre Koavua K - asssemca
KOH2pYeHuuet moada U Mmoavko mozda, %0204  MHONCECMGO

I = {t (t,0) € T} asasemcs udeanom xoarvua K.

HokazareabcTBo. Tak, Mbl oKazaju, 9To ecjan I — maeasr KoJb-
1na K, To oTHoIIeHnE

T = {(a; b) ‘ (a+ (b)) € I} ABJISIETCS] — KOHT'PYEHIIUENA.

TeopeMa JOKa3aHa.



11.9.2. ®akTOpP-KOJIBIIO 110 HJeaay

Oupenenenne 17. Ecau I — wudean xoavua K, mo, 6 cuay
meopemsv. 006 uUdeaAaxr U KOHZPYEHUUAL KOABUQA, OMHO-

wenue T = {(a; b) ‘ (a+(=D)) € I} AeAAEMCA KOH2pYeHuuet, U
parxmop-anzebpa K/T wnazvieaemcs HaKTOP-KOJIBIIOM MO Hea-
ay I u obosnauaemes wepes K/ 1.



11.9.3. Teopema 0 KoJiblle BHIIETOB

Teopema 17 (0 kKosbIle BbI4eTOB). [lycms I — udean worvuya K =
(K, {+; %, 0}). Ha mnoorcecmee
x e K }

xEK}—{{az+yy€]}

onepayuy B u ©, UHIYUUPOSAHHDBIE ONEPAUUAMY + U, COOMBEMCMEEH-
HO, * onpedesum Gopmysam:

K/]—{aerI

(' +D)® (" +1)= (2" +2")+ 1, (11)
'+ DO @E"+1)=(a"*2")+ I (12)

Toeda K/I ¢ onepavuamu @& u O u Hysesvim anemenmom I aeasemcs
KOABUOM.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

{x’+[=y’+[,

:
Pl =y = WHDEWH)



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

o+ 1=y +1,
x//+[:y//+[



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
= 33'// — y// _|_ q) =

{x’+[—y’+[,
{p,q} €1

x//+[:y1/+[



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
{x/+[—y'+l, — x”:y"+q —
{p.a} €1

= @+ D" +1)=



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
{x/+[—y'+l, — x”:y"+q —
{p.a} €1

= (a:’+1)@(az”+1)={x'+x”+rTEI}:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
{x/+[—y'+l, — x”:y"+q —
{p.a} €1

= (a:’+1)@(az”+1)={x'+x”+rTEI}:

Z{y'+p+y”+q+rrel}:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
{x/+[—y'+l, — x”:y"+q —
{p.a} €1

= (:U’+I)@(3:”+I)={:U'+:U”+TTEI}:

:{y’+p+y”+q+rrel}:{y’+y"+(p+q+fr)rel}:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
{x/+[—y'+l, — x”:y"+q —
{p.a} €1

= (:U’+I)@(3:”+I)={:U'+:U”+TTEI}:

:{y’+p+y”+q+rrel}:{y’+y"+(p+q+fr)rel}:
:y/+y//+[:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazaTeabcTBO. CHadasia IPOBEPUM, 9TO P U (& ABJIAIOTCS Ollepa-
nusamu. JloctaTodno npokaszaTh UX OJIHO3HATHOCTD!

=y +p,
{x/+[—y'+l, — x”:y"+q —
{p.a} €1

= (:U’+I)@(3:”+I)={:U'+:U”+TTEI}:

:{y’+p+y”+q+rrel}:{y’+y"+(p+q+fr)rel}:

=y +y' +I=UY+1)e Yy +1I).



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JTokazaTeabcTBo. Tenephb JJ0KazKeM OJIHO3HATHOCTE Ollepalui (3

ZU/—i—[:y/—I-I, ? / " i "
{x,,+lzy,,+[ = @+ DHoeo@+H=w+10o W +1).



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JTokazaTeabcTBo. Tenephb JJ0KazKeM OJIHO3HATHOCTE Ollepalui (3

o+1=y+1,
l,//_i_]’:y//_i_]’



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
HHokazarenbcTBo. Terepnb JoKaxkeM 0JIHO3HATHOCTE ONepaIn ©;
P+l =y + 1 vy P
{x”—l—]—y”—l—} = ' =y"+q, =

{p.q} €1



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
Jloka3zareabcTBo. Teneps joKazkeM 0/IHO3HATHOCTL Oleparu O:
P+l =y + 1 vy P
{x”—l—]—y”—l—} = x//:y//+Q7 =4
{p.q} €1

= @+DHoE+1)=



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
Jloka3zareabcTBo. Teneps joKazkeM 0/IHO3HATHOCTL Oleparu O:
P+l =y + 1 vy P
{x”—l—]—y”—l—} = gjllzy//+Q7 =4
{p.q} €1

= (x’+[)@(:c"+[):{a:’>k:c"+rTEI}:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
Jloka3zareabcTBo. Teneps joKazkeM 0/IHO3HATHOCTL Oleparu O:
P+l =y + 1 vy P
{x”—l—]—y”—l—} = gjllzy//+Q7 =4
{p.q} €1

= (x’+[)@(x"+[):{a:’*x"+rTEI}:

:{(y/+p)*(y”+q)+rr61}:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
Jloka3zareabcTBo. Teneps joKazkeM 0/IHO3HATHOCTL Oleparu O:
P+l =y + 1 vy P
{x”—l—]—y”—l—} = gjllzy//+Q7 =4
{p.q} €1

= (x’+[)@(x”+[):{az’*x”+frTEI}:
Z{(y’+p)*(y”+q)+rr€l}=

:{y’*y"+(az’*p+y’*q+r)TGI}:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
Jloka3zareabcTBo. Teneps joKazkeM 0/IHO3HATHOCTL Oleparu O:
P+l =y + 1 vy P
{x”—l—]—y”—l—} = mllzy/,+Q7 =4
{p.q} €1

= (x’+[)@(x”+[):{az’*x”+frTEI}:
Z{(y’+p)*(y”+q)+rr€l}=

={y’*y”+(w’*p+y’*q+r)TG]}Zy’*y”+I=



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
Jloka3zareabcTBo. Teneps joKazkeM 0/IHO3HATHOCTL Oleparu O:
P+l =y + 1 vy P
{x”—l—]—y”—l—} = mllzy/,+Q7 =4
{p.q} €1

= (x’+[)@(x”+[):{az’*x”+frTEI}:
Z{(y’+p)*(y”+q)+rr€l}=

— {y’*y”Jr (' xp+y xq+7) ‘r C I} =y'xy'+1 = (y +1)Oy"+1).



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazareabcTBO. /loKaxkeM accolnuaTuBHOCTL onepannii @ u ©.
7151 3TOr0 HaJIO0 MPOBEPUTH BBIIOJIHEHNE



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazareabcTBO. /loKaxkeM accolnuaTuBHOCTL onepannii @ u ©.
7151 9TOr0 HaJIO POBEPUTH BBHIIOJIHEHIE PABEHCTBA.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JlokazareabcTBO. JlokarkeM accolmaTuBHOCTEL ornepannii @ un ©.
J1y1st 9TOrO HAJIO IPOBEPUTH BBIIIOJIHEHIE PABEHCTBA.
Kak jiokazaTh paBeHCTBO?!



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazaTeabeTBo. [JoKaxkeM accoOnMaTuBHOCTL onepanuil & u @.

J1y1st 9TOrO HAJIO IPOBEPUTH BBIIIOJIHEHIE PABEHCTBA.
Kak jiokazaTh paBeHCTBO?!

OOBIYHO NPUMEHSIETCs OJINH U3 TPEX CIIOCOOOB:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazarebCcTBO. [lokaxkeM accolmaTuBHOCTL onepanuit @ u ©.
[1s1 9TOr0 HAJIO IPOBEPUTH BBIIIOJIHEHIE PAaBEHCTBA.
Kak jiokazaTh paBeHCTBO?!
OOBIYHO NPUMEHSIETCs OJINH U3 TPEX CIIOCOOOB:

— IIpUBEJIEHUE JIEBOI U IIPaBOil 4aCcTU paBEeHCTBA K OJIMHAKOBOMY BU/LY
C TIOMOIIIBIO PABHOCHJILHBIX IIpeodpPa3s0BaHMil;



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazarebCcTBO. [lokaxkeM accolmaTuBHOCTL onepanuit @ u ©.
[1s1 9TOr0 HAJIO IPOBEPUTH BBIIIOJIHEHIE PAaBEHCTBA.
Kak jiokazaTh paBeHCTBO?!
OOBIYHO NPUMEHSIETCs OJINH U3 TPEX CIIOCOOOB:
— IpUBeJIeHNE JIEBOM 1 1IPpaBOil YaCTU paBEHCTBA K OJIMHAKOBOMY BULY

C TIOMOII[bI0 PABHOCUJIBHBIX IIpeoOpa30BaHMil;
— JI0Ka3aTeJIbCTBO JIBYX HEPABEHCTB < U > (I/IJH/I BKJIto4YeHuit C u 2);



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazareabcTBO. [loKakeM acconmmaTnBHOCTEL olepalunii 4 u ©.
J171s1 3TOr0 HAJIO IIPOBEPUTH BBLIIIOJIHEHNE PABEHCTBA.

Kak jiokazaTh paBeHCTBO?!

OOBIYHO NPUMEHSIETCs OJINH U3 TPEX CIIOCOOOB:

— IpUBeJIeHNE JIEBOM 1 1IPpaBOil YaCTU paBEHCTBA K OJIMHAKOBOMY BULY
C TIOMOIIIBIO PABHOCHJILHBIX IIpeodpPa3s0BaHMil;

— JI0Ka3aTeJIbCTBO JIBYX HEPABEHCTB < U > (I/IJH/I BKJIto4YeHuit C u 2);

— IpUMEHEHNe MEeTO/Ia «OT IPOTUBHOIO.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

JokazareabcTBO. [loKakeM acconmmaTnBHOCTEL olepalunii 4 u ©.
J171s1 3TOr0 HAJIO IIPOBEPUTH BBLIIIOJIHEHNE PABEHCTBA.

Kak jiokazaTh paBeHCTBO?!

OOBIYHO NPUMEHSIETCs OJINH U3 TPEX CIIOCOOOB:

— IpUBeJIeHNE JIEBOM 1 1IPpaBOil YaCTU paBEHCTBA K OJIMHAKOBOMY BULY
C TIOMOIIIBIO PABHOCHJILHBIX IIpeodpPa3s0BaHMil;

— JI0Ka3aTeJIbCTBO JIBYX HEPABEHCTB < U > (I/IJH/I BKJIto4YeHuit C u 2);

— IpUMEHEHNe MEeTO/Ia «OT IPOTUBHOIO.

[IpumeHuM 11€pBbIT METOI.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazaTeabcTBo. [JJoKazKeM acConuaTnBHOCTE onepaluii & u ©.

I = ((ZC,+I) D ($/I+I)) D (Z’H/—l—]) —



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazaTeabcTBo. [JJoKazKeM acConuaTnBHOCTE onepaluii & u ©.

L=('+Ne@ +D) @@ +) =@ +a"+ e @" +1)=



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D)@ +1)= (' + ")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazareabcTBO. /JokaxkeM accolnuaTuBHOCTL onepannit @ u ©.
L=+ +D)@®@"+1)=(a"+2"+1)® (" +1) =
= (@' +2"+2")+ I



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
ZLOKaBaTeIII)CTBO. ﬂOK&)K@M aCCOIIMNMATNUBHOCTD onepam/lﬁ b u @.
L _ ((SU/—I—]> @ (CU”—l—I)) @ (ZC///+]> — ($/+$//+$///> +]
R p—



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D)@ (" +1) = (' +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazareabcTBO. /JokaxkeM accolnuaTuBHOCTL onepannit @ u ©.
L=+ +1) @@ +1)=(a"+2"+2")+ L.
R=@@'+D)a (@"+1)®@"+1)) =



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D)@ +1)= (' + ")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazareabcTBO. /JokaxkeM accolnuaTuBHOCTL onepannit @ u ©.
L=+ +1) @@ +1)=(a"+2"+2")+ L.
R=@'+Da(@"+DHe@"+D)="+1)® @@ +2"+1)=



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D)@ +1)= (' + ")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazareabcTBO. /JokaxkeM accolnuaTuBHOCTL onepannit @ u ©.
L=+ +1) @@ +1)=(a"+2"+2")+ L.
R=@'+Da(@"+DHe@"+D)="+1)® @@ +2"+1)=
= (@' +a"+2")+ I



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D)@ +1)= (' + ")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazareabcTBO. /JokaxkeM accolnuaTuBHOCTL onepannit @ u ©.
L=+ +1) @@ +1)=(a"+2"+2")+ L.
R=@G@'+Da(@"+D)e@"+1) =" +2"+2")+ 1.

SHAYNUT,



11.9.3. Teopema o0 KoJiblle BBIYETOB

(@ + 1)@ (2" + 1) = (& +2") + 1, (11)

'+ D)o@ +1)= @ «2")+ I (12)

JTokazaresibeTBO. JJoKaykeM acconuaTusHOCTE onepanuii & u .
L=(+Do@@"+1) @@ +1)=(a"+2"+2")+I.
R=@@'+Da(@"+D)e@"+1)=("+2"+2")+ L.

SHAYNUT,



11.9.3. Teopema o0 KoJiblle BBIYETOB

(@ + 1)@ (2" + 1) = (& +2") + 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JTokazaresibeTBO. JJoKaykeM acconuaTusHOCTE onepanuii & u .
L=(+Do@@"+1) @@ +1)=(a"+2"+2")+I.
R=@@'+Da(@"+D)e@"+1)=("+2"+2")+ L.

SHAYNUT,
L=x'+2"+2")+1=R,



11.9.3. Teopema o0 KoJiblle BBIYETOB

(@ + 1)@ (2" + 1) = (& +2") + 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JlokazaTreabeTBo. JlokazkeM acconmuaTuBHOCTEL onepannii G u ©.
L=(+Do@@"+1) @@ +1)=(a"+2"+2")+I.
R=@@'+Da(@"+D)e@"+1)=("+2"+2")+ L.

SHAYNUT,
L=x'+2"+2")+1=R,

T.C.

(+De@E"+D)o@"+1)=@"+D) o (@"+1)@ (2" +1)).



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

Jloka3zaTeJabCTBO. ACCONMMATUBHOCTL Oleparun &) MOYXKHO JOKa-
3aTh aHAJOIMYHO:

((Q?I—FI)@([E”—F[)) @(.17”/—|—[>:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

Jloka3zaTeJabCTBO. ACCONMMATUBHOCTL Oleparun &) MOYXKHO JOKa-
3aTh aHAJOIMYHO:

((:l?/+[)®(513/,+[))@(%’”—F[):(I/*xﬂ*{E’”)—F[:



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

Jloka3zaTeJabCTBO. ACCONMMATUBHOCTL Oleparun &) MOYXKHO JOKa-
3aTh aHAJOIMYHO:

(<$/+[)®(w//+[))@(x,l/+1>:(af/*x”*x”/>—|—[:
=('+ 1) o ((e"+1)o (@ +1)).



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

HokazareabcTBO. HeliTpasibHBIM OTHOCUTENIBHO CIOMKEHUT (3 B-
JISIETCS 9JIEMEHT



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

HokazareabcTBO. HeliTpasibHBIM OTHOCUTENIBHO CIOMKEHUT (3 B-
nsiercs snement 0+ 1 = 1.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

HokaszatesibcTBO. OOpaTiibiv (OTHOCHTEIBHO CIOKEHUSA ) K dJ1e-
MeHTy « + 1 ¢BseTcd 3JIeMeHT



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)

HokaszatesibcTBO. OOpaTiibiv (OTHOCHTEIBHO CIOKEHUSA ) K dJ1e-
MeHTY 1« + [ saBisiercs syement (—z) + 1.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD!

(11)
(12)



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD,

(11)
(12)



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD,

Hano noxkaszarn



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD,

Hajio oka3ath pasencmeo.



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD,

Hajio oka3ath pasencmeo.
151 9TOrO NPUMEHSETCS OJINH 3



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD,

Hajio oka3ath pasencmeo.

[1s1 aTOrO NPUMEHSETCsST OINH M3 TPEX METOHOB!



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
HHokazarenabcTBo. OcTaoch JI0Ka3aTh JUCTPUOY TUBHOCTD.
Haso nokasars pasencmeo.

[1s1 aTOrO NPUMEHSETCsST OINH M3 TPEX METOHOB!

— IIPUBEJIEHNE JIEBOI 1 MTPaBOil YaCTU PaBEHCTBA K OJJMHAKOBOMY BUJLY
C IIOMOIIbIO PABHOCUJILHBIX IIPpeoOpa30BaHMil;



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
HHokazarenabcTBo. OcTaoch JI0Ka3aTh JUCTPUOY TUBHOCTD.
Haso nokasars pasencmeo.
J1J1sT 9TOr0 IPUMEHSIETCST OJIMH U3 TPEX METOJI0B:
— IpUBEJIEHNE JIEBOT U MPaBOii YaCTH PABEHCTBA K OJIMHAKOBOMY BHUJLY

C IIOMOIILIO PABHOCUJILHBIX IIPeodPa30BaHMil;
— JI0Ka3aTeJIbCTBO JIBYX HEPABEHCTB < U > (I/LHI/I BKJItoyeHuit C un Q);



11.9.3. Teopema o0 KoJiblle BBIYETOB

/ /! / !
'+ " +1)=("+2")+1, (11)
/ /! / /!
@+ Do +1)=(2"*x2")+ 1. (12)
HokazareabcTBO. OcTa0Ch J0Ka3aTh JUCTPUOYTUBHOCTD.
Hajio oka3ath pasencmeo.
J171s1 9TOTO NPUMEHSIETCsI OJINH U3 TPEX METOJI0B:
— IIpUBeJIeHNeE JIEBOIT 1 IIpaBOil YacTH paBeHCTBa K OJIMHAKOBOMY BUJY
C IIOMOIILIO PABHOCUJILHBIX IIPeodPa30BaHMil;
— JI0Ka3aTeJIbCTBO JIBYX HEPABEHCTB < U > (I/LHI/I BKJItoyeHuit C un Q);
— HpUMEHEHNEe METOJ/a «OT IPOTUBHOIOY.



11.9.3. Teopema o0 KoJiblle BBIYETOB

/ /! / !
'+ " +1)=("+2")+1, (11)
/ /! / /!
@+ Do +1)=(2"*x2")+ 1. (12)
HokazareabcTBO. OcTa0Ch J0Ka3aTh JUCTPUOYTUBHOCTD.
Hajio oka3ath pasencmeo.
J171s1 9TOTO NPUMEHSIETCsI OJINH U3 TPEX METOJI0B:
— IIpUBeJIeHNeE JIEBOIT 1 IIpaBOil YacTH paBeHCTBa K OJIMHAKOBOMY BUJY
C IIOMOIILIO PABHOCUJILHBIX IIPeodPa30BaHMil;
— JI0Ka3aTeJIbCTBO JIBYX HEPABEHCTB < U > (I/LHI/I BKJItoyeHuit C un 2);

— [IPUMEHEHNE MeTOJIa «OT IPOTUBHOTOY.
[IpyMmennm mepBbIiE METOS,



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I

JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD!

((QT/—F])@(ZUH—FI)) ®($///+[) —



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ @ (" +1)=(z'+2")+ 1,
'+ D)o@ +1)= @ «2")+ I
HokazareabcTBo. OCTAIOCH J0KA3ATh JINCTPUOY THBHOCTD:

((QT/—F])@(ZUH—FI)) ®($///+[) — ($/+$/I+I)®($”/—|—]> _



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1,
'+ D)o@ +1)= @ «2")+ I
JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD!
(@+DeE"+D)o@"+1)=@"+2"+1) e @@"+1) =
= ((z'+2" %2 )+1 =



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D@ " +1)= (' +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JokazaTeabcTBO. OCTaaoch JoKa3aTh JANCTPUOYTUBHOCTD!
(@+DeE"+D)o@"+1)=@"+2"+1) e @@"+1) =
= ((z'+2" k2" +1 = (2's2" +2" %2+ 1 =



11.9.3. Teopema o0 KoJiblle BBIYETOB

&+ D@ (" +1) = (& +2") + 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JokazarenbeTBo. OcTanoch J0Ka3aTh AnCTPUOy TUBHOCTD!
(@+DeE"+D)o@"+1)=@"+2"+1) e @@"+1) =
= ((2'+2") 2" )+ 1 = (2'*x2" +2" 52" )+ 1 = (2'x2"+ 1D (2" x2"+ 1) =



11.9.3. Teopema o0 KoJiblle BBIYETOB

@+ D" +1)= " +2")+ 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
ﬂOKaBaTeHbCTBO. OCT&HOCB JdO0Ka3aTb ,ZLI/ICTpI/I6YTI/IBHOCTI)I
((LU/—|—I) @ <$//_|_I)) @ ($//I+I) — (ZC/+$/,+[) @ (Z'”/—I—I> _
— ((LU/—I—CE'//)*CE'///)—'—I — (x/*x”/—l—x”*a}m)—l—] — <$/*$///+])@($//*$///+I) —
— ((ZU,+]) @ (x///_i_])) @ ((SU//—l—]) @ <$//I+[)) .



11.9.3. Teopema o0 KoJiblle BBIYETOB

&+ D@ (" +1) = (& +2") + 1, (11)
'+ D)o@ +1)= @ «2")+ I (12)
JokazarenbeTBo. OcTanoch J0Ka3aTh AnCTPUOy TUBHOCTD!
(@+DeE"+D)o@"+1)=@"+2"+1) e @@"+1) =
= ((2'+2") 2" )+ 1 = (2'*x2" +2" 52" )+ 1 = (2'x2"+ 1D (2" x2"+ 1) =

— ((ZU,+]) @ (x///_i_])) @ ((SU//—l—]) @ <$//I+[)) .
Teopema joKazaHa.



11.9.4. Onpenesenne KoJblia BbIYETOB
Komnwso K/I =(K/I,{®, ®,1}) u3 gokazanHoii Bblllle T€OPEMbI
Ha3blBaeTCd KOJIBIIOM BbIYETOB.



11.9.5. CpaBHeHuda mo ujaeasdy

Omnpenenenune 18. [Tycmv I — ae6witi, npasuiti usu deycmopormutl ude-
an Koavua K = (K, {+; x; 0}). Tosopam, wmo ssemenmol T U Y KoAb-
ua IC cpaBHIMBI o MoayJto [, ecaux +1 =y +1, me. x—y €.

CpaBHUMOCTBH 3JIEMEHTOB T W Yy 10 Mojyaio [ obo3nadgaercs Kak
r =y (mod I). Ecmu I = I(a) — riaBHbII njeat, TOPOXK/JICHHbIH 31e-
MeHTOM @, TO tuiyT & = y (mod a) BMecto z =y (mod I(a)).



I1.9.6. CBoiicTBa cpaBHEHUIl 110 ujeasry

Teopema 18 (0 cymMme u Ipou3BeJIeHUN CPABHUMBIX 3JI€MEHTOB).
Ecau I — qeswidi (npasoiii) udeasr xorvua K = (K, {+; *; 0}), n € N,
te K, a=b(modl) u x=y (modlI), mo

BO-TepBbIX, a+zx=b+y(modl) u a—x=b—y (modI);

BO-BTOPBIX, a+a+...+a=bp+b+...+0b(mod ), m.e.
N CAQ2AEMDIT N CAG2AEMDIT

na = nb (mod I);

B-TPETbUX, ecau I — nesviti udear, mo txa=t*b(modl), aeciu
I — npasviti udean, mo axt="bxt (mod I).



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy

JloKa3aTeJabCTBO YTBEPKIEHHUS «BO-TIEPBBIX» TEOPEMbI O CyMMe U
IIPOU3BEJEHNN CPABHUMBIX 3JIEMEHTOB.

¥

b (mod 1),
y (mod TI)



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
JloKa3aTeJabCTBO YTBEPKIEHHUS «BO-TIEPBBIX» TEOPEMbI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=b(mod I), N a+I1=0+1,
r =1y (mod I) r+1=y+1



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
JloKa3aTeJabCTBO YTBEPKIEHHUS «BO-TIEPBBIX» TEOPEMbI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=>b-+p,
r=vy-+g¢q, =

{azb(mod[), N {a+[—b+[,
{p, a1

r =1y (mod I) r+1=y+1



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
JloKa3aTeJabCTBO YTBEPKIEHHUS «BO-TIEPBBIX» TEOPEMbI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

{azb(mod[), N {a+[—b+[, Zi;ilg R
r =1y (mod I r+1=y+1 a ’
4 ) Y {p. ¢} C1

{a+x—(b+p)+(y+Q), N

{p, ¢y €1



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
JloKa3aTeJabCTBO YTBEPKIEHHUS «BO-TIEPBBIX» TEOPEMbI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

{azb(mod[), N {a+[—b+[, Zi;ilg R
r =1y (mod I r+1=y+1 a ’
4 ) Y {p. ¢} C1

{a+x—(b+p)+(y+q), j{a+x—(b+y)+(p+Q), N

{p, ¢y €1 {p. ¢y C1



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
JloKa3aTeJabCTBO YTBEPKIEHHUS «BO-TIEPBBIX» TEOPEMbI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

{azb(mod[), N {a+[—b+1, Zi;ig’ N

r =y (mod I r+I1=y+1 B 7

y ) v p,gyC1I
{a+x—(b+p)+(y+q), j{a+x—(b+y)+(p+qx N
{p, ¢} C1I {p, ¢} C1I

= at+zx+I=0b+y)+1.



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO YTBEPKIEHHUS «BO-BTOPHIX» TEOPEMbBI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=b(modl) = a+I=0+1 =



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO YTBEPKIEHHUS «BO-BTOPHIX» TEOPEMbBI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=0b+p,

a=b(modl) = a+I=0+1 = {
pel



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO YTBEPKIEHHUS «BO-BTOPHIX» TEOPEMbBI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=0b+p,

a=b(modl) = a+I=0+1 = {
pel

gtat+...+a=b+p+b+p+...+b+p,
= N cJIaraeMbIX N cIIaraeMblX —
pel




I1.9.6. CBoiicTBa cpaBHEHUIl 110 ujeasry
Jloka3aTeJabCTBO YTBEPKIEHHUS «BO-BTOPHIX» TEOPEMbBI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a="b+p,

a=b(modl) = a+I=0+1 = {
pel

gtat+...+a=b+p+b+p+...+b+p,
= N cJIaraeMbIX N cIIaraeMblX —
pel

gt+a+...ta=p+b+...+btp+p+...+p,
= N caaraeMbIX N cjaaraeMbIX N CaaraeMblX =
pel




I1.9.6. CBoiicTBa cpaBHEHUIl 110 ujeasry
Jloka3aTeJabCTBO YTBEPKIEHHUS «BO-BTOPHIX» TEOPEMbBI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=0b+p,

a=b(modl) = a+I=0+1 = {
pel

gtat+...+a=b+p+b+p+...+b+p,

= N CJaraeMbIX N CaaraceMbiX =
pel
gt+a+...ta=p+b+...+btp+p+...+p,
= N cJaraeMbIX n cjaraeMbIx N CaaraeMblX ==
pel

na = nb + np,
pel



I1.9.6. CBoiicTBa cpaBHEHUIl 110 ujeasry
Jloka3aTeJabCTBO YTBEPKIEHHUS «BO-BTOPHIX» TEOPEMbBI O CyMMe U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.

a=0b+p,

a=b(modl) = a+I=0+1 = {
pel

gtat+...+a=b+p+b+p+...+b+p,

= N CJaraeMbIX N CaaraceMbiX =
pel
gt+a+...ta=p+b+...+btp+p+...+p,
= N cJaraeMbIX n cjaraeMbIx N CaaraeMblX ==
pel

{na:nb+np, = na+1I=nb+1.

pel



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
[lycts I — neBblil njgeat.

a =0b (mod 1),
te K



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
[lycts I — neBblil njgeat.

a=0b(mod I), N a+I=b+1,
te K te K



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
[lycts I — neBblil njgeat.

a=0b(mod I), N a+I=0+1, az?—i—p, N
te K te K b=
te K

= txa=txb+txp =



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
[lycts I — neBblil njgeat.

a=0b(mod I), N a+I=0+1, az?—i—p, N
te K te K b=
te K

txa=t*xb+1tx*p,
= txa=txb+t*xp = tel, =
txpel



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
[lycts I — neBblil njgeat.

{azb(mod]), N {a+[=b+[, ;z?—i—p, N
te K te K ’
© - te K
txa=t*xb+1tx*p,
= txa=txb+t*xp = tel, =
txpel

= txa+Il=txb+1 =



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
[lycts I — neBblil njgeat.

{azb(mod]), N {a+[=b+[, ;z?—i—p, N
te K te K ’
- - te K
txa=t*xb+1tx*p,
= txa=txb+txp =  tel, =
txpel

= txa+I=txb+1 = txa=txb(modI[)



I1.9.6. CBoiicTBa cpaBHEHUIl 110 UAeAJLy
Jloka3aTeJabCTBO yTBEPXKAEHNS «B-TPETHUX» TE€OPEMbI O CyMMeE U
Ipomn3BeaceHnmn CpaBHUMbIX 3JIEMEHTOB.
s mpaBoro njeaJsia paccyzkKIeHus aHaJOrnIHb.



I1I. KoJpio nenpix uncesa
yTOqHI/IM HEKOTOPbLIE I1I0JIYHEHHBIE BbIIIE PE3YJILTATDHI JJIA CJIYydad KOJIb-
11a 11eJIbIX YhCelI.



I1I. KoJpio nenpix uncesa

yTOqHHM HEKOTOPbLIE I1I0JIYHEHHBIE BbIIIE PE3YJILTATDHI JJIA CJIYydad KOJIb-
11a 11eJIbIX YhCelI.

KoJbI10 1esbIX dncea siBIgeTcss eBKJINJTOBBIM KOJIHIIOM.



II1.1. IIpocTthie uncia

Omnpenenenune 19. [lonooicumenrvroe wucro, noposcdarouiee Makcu-

MAAOHBT (N0 BKAI0NENUI0) cobcmeennbill udeas Koavua Z, Na3vi6aemcs
ITPOCTBIM YUCJIOM.



II1.1. IIpocTthie uncia

Omnpenenenune 19. [lonooicumenrvroe wucro, noposcdarouiee Makcu-
MANOHBLTL cObCMBEHHVIT udean Koivua Z, Ha3uleaemcs MPOCTHIM YMC-
JIOM.

DT0 onpejiesieHne PABHOCHIBHO TPAIUIIMOHHON «IIIKOJIBbHOI> TPAKTOB-
Ke 9Toro repmuna. MaxkcnmaabnocTs nieasia I 3/1ech o3HavaeT, 9To



II1.1. IIpocTthie uncia

Omnpenenenune 19. [lonooicumenrvroe wucro, noposcdarouiee Makcu-
MANOHBLTL cObCMBEHHVIT udean Koivua Z, Ha3uleaemcs MPOCTHIM YMC-
JIOM.

DT0 onpejiesieHne PABHOCHIBHO TPAIUIIMOHHON «IIIKOJIBbHOI> TPAKTOB-
Ke 9Toro repMuHa. MakcuMaibHOCTE njecasia I 3/1ech 03Ha9aeT, YTO €CJIH
It njgeada J Kosbla Z uMeeT MecTo BKitodenue I C J, To



II1.1. IIpocTthie uncia

Omnpenenenune 19. [lonooicumenrvroe wucro, noposcdarouiee Makcu-
MANOHBLTL cObCMBEHHVIT udean Koivua Z, Ha3uleaemcs MPOCTHIM YMC-
JIOM.

DT0 onpejiesieHne PABHOCHIBHO TPAIUIIMOHHON «IIIKOJIBbHOI> TPAKTOB-
Ke 9Toro repMuHa. MakcuMaibHOCTE njecasia I 3/1ech 03Ha9aeT, YTO €CJIH
JUIst ujaeasa J Koablia Z mMeeT MecTo Bkitodenne I C J, to J = Z.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

Jloka3aTeJabCTBO IIPOBE/IEM, OPUEHTUPYSICH HA TEOPHUIO KOJICH U UX
ujeasoB. IlycTh n — HaTypaJibHOE YUC/IO.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBO. [IycTh n — HaTypaJsibHOe uncio. [Ipumennm MeTo)n
MaTeMaTUIeCKOl MHYKIMU. ByjieM BecTn MHYKIUIO 110



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBO. [IycTh n — HaTypaJsibHOe uncio. [Ipumennm MeTo)n
MaTeMaTHIecKOl MHAYKINNA. ByaeM BecT WHIYKIIMIO 110 KOJIMIECTBY Ha-
TypaJIbHbIX YHCes, Ha KOTOPbIE JE/TUTCI 1.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Basa undykyuu. IlycTs n — 1npocToe 9ucso, T.e. KOJMIeCTBO MHOZKI-
TeJIel Yucsa n paBHO



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.
Basa undykyuu. IlycTs n — 1npocToe 9ucso, T.e. KOJMIeCTBO MHOZKI-
Tesneil uncsa n paBHo 2. Torma yTrBep:KaeHne TeopeMbl BBITOJIHSIETCS.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.
[laz undyxyuu. Ilycts n He gBjsieTcst MPOCTHIM dncjioM. Toria



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

[laz undyrxuyuu. IlycTb n He siBJIsieTcst IPOCTBIM YncioM. Tora mjeal
I(n) ne siBIIETCS MAKCUMAJIBHBIM 110 BKJIIOUeHHI0. Boibepem



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

[laz undyrxuyuu. IlycTb n He siBJIsieTcst IPOCTBIM YncioM. Tora mjeal
I(n) He sgBJIsieTCs MAKCHMAJIBHBIM 110 BKJIIOUEHIIO. BeibepeM MakcuMaib-
Hblil ugeas I(p), Biaodaomuii B ceds I(n) (T.e.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

[laz undyrxuyuu. IlycTb n He siBJIsieTcst IPOCTBIM YncioM. Tora mjeal
I(n) He sgBJIsieTCs MAKCHMAJIBHBIM 110 BKJIIOUEHIIO. BeibepeM MakcuMaib-
Hblit wiieast I(p), Brarodatomuit B cebst 1(n) (T.e. p siBIAETCS JleinTeiem
qucIa n).



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

[laz undyrxuyuu. IlycTb n He siBJIsieTcst IPOCTBIM YncioM. Tora mjeal
I(n) He sgBJIsieTCs MAKCHMAJIBHBIM 110 BKJIIOUEHIIO. BeibepeM MakcuMaib-
Hblit wiieast I(p), Brarodatomuit B cebst 1(n) (T.e. p siBIAETCS JleinTeiem
qucIa n).

Obo3HaunM yepe3 m dacTHOe OT JeJIeHUs N Ha p.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. Hamypaﬂ’bH0€) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

Ecin 310 9acTHOE paBHO 1, TO N = p U MAar UHAYKINKA JOKa3aH.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. Hamypaﬂ’bH0€) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcTajioch paccMOTpPeTh Caydail, Korga m > 1.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JeJUT HAIeJIO JUCJI0 N.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JIeJIUT Hales10 ducio n. IToaroMmy KojmdecTBo JjeauTesiein Yucia m
MeEHDbULE KOJIMIECTBA JIe/IUTe/Iell Jrcia 1, TOCKOIbKY



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JIeJIUT Hales10 ducio n. IToaroMmy KojmdecTBo JjeauTesiein Yucia m
MeHbULE KOJIMYECTBa JIeUTe el ducia n, MOCKOJIbKY, HaIpUMep, 1 He
SIBJISIETCS JIeJIUTe/IeM Jiciia, m.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JeJIUT Haleao 9ucjo n. [losroMy KoimdecTBo pe/nTeseil ducia m
MeHbULE KOJIMYECTBa JIeUTe el ducia n, MOCKOJIbKY, HaIpUMep, 1 He
SIBJISIETCS JIeJIUTe/IeM Jiciia, m.

[To upeanonoxkenno nuaykiun m = pyt - py? - ...« pp*, oTkyna



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JIeJIUT Hales10 ducio n. IToaroMmy KojmdecTBo JjeauTesiein Yucia m
MeHbULE KOJIMYECTBa JIeUTe el ducia n, MOCKOJIbKY, HaIpUMep, 1 He
SIBJISIETCS JIeJIUTe/IeM Jiciia, m.

[To upeanonoxkennto uuaykinun  m = pit-p* - ... it

n:p.p?l.pgq.....pgk.

,  OTKYJa



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JIeJIUT Hales10 ducio n. IToaroMmy KojmdecTBo JjeauTesiein Yucia m
MeHbULE KOJIMYECTBa JIeUTe el ducia n, MOCKOJIbKY, HaIpUMep, 1 He
SIBJISIETCS JIeJIUTe/IeM Jiciia, m.

73

[To npexnonoxkenmio wumayknunm m = pit-py?-...-p.*,  OTKyIa

(0]
n=p-p;t-py’-...-p.r. 31ech P MOKET COBIAIATL C OJHNM U3 P



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).
Jloboe nonoscumenvroe yeaoe (m.e. HAMYPaIOLHOE) HUCAO NPeICaBAA-
emea 6 6ude NPouU3EEICHUA NPOCINBIL YUCEA.

HokazareabcTBo. [IycTh n — HaTypaabHOE YHCIIO.

Ilaz undyrxyuu. Ilycrs n He siBjsieTcsd TPOCThIM dncjaoMm. Obo3HaTMM
gepes m YacTHOE OT JIeJIEHUS N Ha P.

OcraJjioch pacecMoTperh ciaydait, korga m > 1. Begkuit nenuresb duc-
J1a M JIeJIUT Hales10 ducio n. IToaroMmy KojmdecTBo JjeauTesiein Yucia m
MeHbULE KOJIMYECTBa JIeUTe el ducia n, MOCKOJIbKY, HaIpUMep, 1 He
SIBJISIETCS JIeJIUTe/IeM Jiciia, m.

73

[To npexnonoxkenmio wumayknunm m = pit-py?-...-p.*,  OTKyIa

n=p-pi"-py*- ... pk. Iar ungyKiuy JoKasaH.



I11.2. PazjiokeHne HaTypaJbHOI'O YHUCJa B IIPOU3Be/ie-
HU€ IPOCTbHIX YHCeJI

Teopema 19 (o paz/iokeHun B MPOU3BeJIeHNE MPOCTBIX YUCE).

Jhoboe nonooicumenvroe uenoe (m.e. HamypcmbHOe) Yucao npedcmaeﬂﬁ-
emca 6 6uoe HPOUSGGC%HU.H npocmuvlxr 1ucen.

HokazareabcTBO. [TockobKy JoKazaHbl 6a3a 1 mar NHIYKINNI, Teo-
pema JloKa3aHa.



I11.3. beckoHedYHOCTh MHO>KECTBA MPOCTHIX YHCEJ

Teopema 20 (0 66CKOHEYHOCTU MHOYKECTBA MPOCTBIX YUCEJ ).
Mmnootcecmeo npocmuix wuces AGAACMCA OECKOHEUHBIM.



I11.3. beckoHedYHOCTh MHO>KECTBA MPOCTHIX YHCEJ

Teopema 20 (0 66CKOHEYHOCTU MHOYKECTBA MPOCTBIX YUCEJ ).
Mmnootcecmeo npocmuix wuces AGAACMCA OECKOHEUHBIM.

JlokazaTeabcTBO. OT NPOTUBHOIO.



I11.3. beckoHedYHOCTh MHO>KECTBA MPOCTHIX YHCEJ

Teopema 20 (0 66CKOHEYHOCTU MHOYKECTBA MPOCTBIX YUCEJ ).
Mmnootcecmeo npocmuix wuces AGAACMCA OECKOHEUHBIM.

JlokazaresibcTBO. IlycThb MHOXKECTBO MHPOCTBIX HHCET KOHEUTHO:
{p17 p2, ... 7pn}



I11.3. beckoHedYHOCTh MHO>KECTBA MPOCTHIX YHCEJ

Teopema 20 (0 66CKOHEYHOCTU MHOYKECTBA MPOCTBIX YUCEJ ).
Mmnootcecmeo npocmuix wuces AGAACMCA OECKOHEUHBIM.

JlokazaresibcTBO. IlycThb MHOXKECTBO MHPOCTBIX HHCET KOHEUTHO:
{p17 p2, ... 7pn}

TOF,H,& I10 TeopeMe O pa3J/iIozKeHHN B IIpon3Be/JeHueE IIPOCTbhIX YIU-
ceJl UUCIO P - Po * Pp + 1 IpencraBuMo B BUJE NPOU3BEIEHUsT ITPOCTHIX
HuCeJI.



I11.3. beckoHedYHOCTh MHO>KECTBA MPOCTHIX YHCEJ

Teopema 20 (0 66CKOHEYHOCTU MHOYKECTBA MPOCTBIX YUCEJ ).
Mmnootcecmeo npocmuix wuces AGAACMCA OECKOHEUHBIM.

JlokazaresibcTBO. IlycThb MHOXKECTBO MHPOCTBIX HHCET KOHEUTHO:
{p17 p2, ... 7pn}

TOF,H,& I10 TeopeMe O pa3J/iIozKeHHN B IIpon3Be/JeHueE IIPOCTbhIX YIU-
ceJl UUCIO P - Po * Pp + 1 IpencraBuMo B BUJE NPOU3BEIEHUsT ITPOCTHIX
HuCeJI.

Ho wucio D1 P2 Pn+ 1 ne JejinTced  HM  Ha OJJHO U3 YUCeJI

P1, P2, ..., DPn, IPOTUBOPEYHE.



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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