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I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

[Ipumep: 0ObeKT UCCAENOBAHUS — MHOKECTBO HaTypaJjibHbiXx unces N.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

[Ipumep: 0ObeKT UCCJ/AEOBAHUS — MHOKECTBO HaTypaJjbHbix uncesa N. Tunosble

crnocoObl 3a71aHus: pUMcKasi 1 apabekasi popMbl 3aTTUCH,



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

[Ipumep: 0ObeKT UCCJ/AEOBAHUS — MHOKECTBO HaTypaJjbHbix uncesa N. Tunosble

crnocoObl 3aJlaHus: pejcTaBiaeHue B Buae n = apl0¥ + ap_1 1051 + ... + 4110 + ay.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
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MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

Hanpumep, niis natypasbubix unces N onpenesisieTcsi XapakTepUCTHKA «UUCJI0 Pa3-

psiIOB»
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2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

Hanpumep, niis natypasbubix unces N onpenesisieTcsi XapakTepUCTHKA «UUCJI0 Pa3-

PALOB>, ollepalldsl KCJIO2KEHUE>



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

Hanpumep, nist Hatypasibibix unces N onpeneisitoTcst XapakTepUCTHKA «UUCJI0 Pa3-

PAAOB>, Oollepalldsl KCJI02KEHUE>» W OTHOWIECHHUSA «KMEHbIIE>, «OO0JIbLLIEe>.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

3. O6oratuth HAaOOp Onepalril U OTHOLLIEHHH 32 CUET TEOPEM U BTOPHUU-
HbBIX OTepaLuH.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

3. O6oratuth HAaOOp Onepalril U OTHOLLIEHHH 32 CUET TEOPEM U BTOPHUU-
HbBIX OTepaLuH.

Hanpumep, misi HatypasibHbiX uuces N BBOJIUTCS orepauusi «yMHOXKeHHe» (Kak

KpaTHOE CJI0XKEeHHE)



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

3. O6oratuth HAaOOp Onepalril U OTHOLLIEHHH 32 CUET TEOPEM U BTOPHUU-
HbBIX OTepaLuH.

Hanpumep, misi HatypasibHbiX uuces N BBOJIUTCS orepauusi «yMHOXKeHHe» (Kak

KpaTHOE CJIO}KGHHG) H OTHOLLIEHHUA KAeJIUThCHA HAaleJ10>», «ObITb YETHBIM UHCJIOM».



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

3. O6oratuth HAaOOp Onepalril U OTHOLLIEHHH 32 CUET TEOPEM U BTOPHUU-
HbBIX OTepaLuH.

4. TIpUMeHHTb CTpaTeruio nepexoaa oT U3yudeHus: OTAeJbHOro 00b-
€KTa K UCCJIeJOBAHUIO CUCTEMbI 00 bEKTOB.



I. TunmoBoO# NJyaH ajreé6panyeckoro uccJjeaoBaHus
1. Onpenennutb 3J4eMeHTbI, U3 KOTOPbIX COCTOUT OOBEKT HUCCJEI0BaAHUS,

BbIOpATh UM ChOPMUPOBATH TUIOBbIE CITOCOOBI PECTaBIeHUs 00 bEKTA
1 €r0 3JIEMEHTOB.

2. OnpenesuTb XapakKTePUCTHKH 3JEMEHTOB U 0O'bEKTA B 11€JIOM, Orepa-
LMK HaJl 3JileMeHTaMu, oTHOLIeHHs. C UX MOMOLLbIO BbIAECNUTb «3IKCTpe-
MaJibHble» OOBEKTbl U UX 3JIEeMEeHTbl — HauOoJiee MepCreKTUBHbIE 15
MCCJIEIOBAHMUSI.

3. O6oratuth HAaOOp Onepalril U OTHOLLIEHHH 32 CUET TEOPEM U BTOPHUU-
HbBIX OTepaLuH.

4. TIpUMeHHTb CTpaTeruio nepexoaa oT U3yudeHus: OTAeJbHOro 00b-
€KTa K UCCJIeJOBAHUIO CUCTEMbI 00 bEKTOB.

Hanpumep, 1151 HatypasbHbIx unces N paccmaTpuBatoTes nojaMHozkecTBa Ny — yer-

HbIX YUCEJI, MHO2KECTBO IMPOCTbLIX YHUCEJ U IP.



II. Onpepenenus
MHorousieH U MOJMHOM — CJIOBAa-CHHOHUMbI. MOXKHO TMPeNJIOKUTh,
KaK MHHUMYM, JIBa MOJAX0/Aa K MOHSITHIO MHOTOUJIeHa.

OH]JCILGJ]CHI/IC, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

Onpenenenune, 06bIYHO MPUMEHSIOLILEECS B alrebpe: MHOro4JeHoOM
WJIM MOJMHOMOM Ha3bIBAeTCs BblpaKeHHe BUJ1A
apg+a-r+...+a,- x".




II. Onpepenenus
MHorousieH U MOJMHOM — CJIOBAa-CHHOHUMbI. MOXKHO TMPeNJIOKUTh,
KaK MHHUMYM, JIBa MOJAX0/Aa K MOHSITHIO MHOTOUJIeHa.

OH]JCILGJ]CHI/IC, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

Onpenenenune, 06bIYHO MPUMEHSIOLILEECS B alrebpe: MHOro4JeHoOM
WJIM MOJMHOMOM Ha3bIBAeTCs BblpaKeHHe BUJ1A
apg+a-r+...+a,- x".

PasHuiua sgech B TOM, 4TO MpH ajarebpanyeckKoM Moaxojie Hac HHTepecyeT
He DYHKLMS, a BoLpaicerue, ee 3ajatllee. B uactHocTH, npu «anrebpa-
MUYECKOM>» TMOJX0JIe He MPEeNoJaraeTcsi, YTo B 3TOM BbIpaXK€HUH BMECTO
2 HaJl0 MOACTaBJSThL UUCJIO.



II. Onpepenenus
MHorousieH U MOJMHOM — CJIOBAa-CHHOHUMbI. MOXKHO TMPeNJIOKUTh,
KaK MHHUMYM, JIBa MOJAX0/Aa K MOHSITHIO MHOTOUJIeHa.

OH]JCILGJ]CHI/IC, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

Onpenenenune, 06bIYHO MPUMEHSIOLILEECS B alrebpe: MHOro4JeHoOM
WJIM MOJMHOMOM Ha3bIBAeTCs BblpaKeHHe BUJ1A
apg+a-r+...+a,- x".

Hanpumep, M0o2KHO BMeCTO x, TPH HEOOXOAUMOCTH, MOACTABJIATh U KBAJ1-
PATHYIO MATPULLY, U APYTrMe MaTeMaTHUECKHUE OO bEKTHI.



II. Onpepenenus
MHorousieH U MOJMHOM — CJIOBAa-CHHOHUMbI. MOXKHO TMPeNJIOKUTh,
KaK MHHUMYM, JIBa MOJAX0/Aa K MOHSITHIO MHOTOUJIeHa.

Onpene.neﬂue, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

OnpepneneHue, 06bIUHO NPUMEHSIOLLEECS B aJred6pe: MHOrouJieHoM
WJIM NOJMHOMOM Ha3bIBAeTCs BbIparkKeHue BUJia
ap+ay-r+...+a,- "

B kauecTBe OCHOBHOTO OMpejiesieHUs1 Mbl CeHuac npumeM «aJrebpanue-
cKoe» onpejeseHue. Takum 06pasom, JIJisi HAC MHOTOUJIEH — 3TO B8bLPA-
orcerue, a He PYHKLUS.
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Onpene.neﬂue, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

OnpepneneHue, 06bIUHO NPUMEHSIOLLEECS B aJred6pe: MHOrouJieHoM
WJIM NOJMHOMOM Ha3bIBAeTCs BbIparkKeHue BUJia
ap+ay-r+...+a,- "

B anre6pe Hac B 60JibliI€H CTENEHU HHTEPECYIOT He CBOMCTBA MHOTOUJIe-
Ha KaK PyHKIMH (MOHOTOHHOCTb, SKCTPEMYMbI U T.1.), 8 BO3MOXKHOCTH
npeoObpa3oBaHui, ajreOpanyecKue COOTHOLICHHUS J/151 MHOTOUJICHOB.
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Onpene.neﬂue, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

OnpepneneHue, 06bIUHO NPUMEHSIOLLEECS B aJred6pe: MHOrouJieHoM
WJIM NOJMHOMOM Ha3bIBAeTCs BbIparkKeHue BUJia
ap+ay-r+...+a,- "

B nannom paszesie Mbl 6y1eM OTOXKAECTBIATE Bhipaykenns 2’ u 1. B uacr-
HOCTH, Mbl OYJIEM CUHTATh, 4TO 2 = 1 114 JI060r0 &, B TOM UMCJIe U /15
x = 0.
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MHorousieH U MOJMHOM — CJIOBAa-CHHOHUMbI. MOXKHO TMPeNJIOKUTh,
KaK MHHUMYM, JIBa MOJAX0/Aa K MOHSITHIO MHOTOUJIeHa.

Onpene.neﬂue, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

OnpepneneHue, 06bIUHO NPUMEHSIOLLEECS B aJred6pe: MHOrouJieHoM
WJIM NOJMHOMOM Ha3bIBAeTCs BbIparkKeHue BUJia
ap+ay-r+...+a,- "

Takum o6pazom, MHOrOWIeH — 3TO AUHeUHaA KOMOUHayUus
nepemenHnHou v 8 pa3audHelx cmenenax. Ilostomy 3sJjeMeH-
Tl ag,a1,...,0a, Ha3blBalOTCd Ko3¢g@dUUMeHTaMU MHOroudJjeHa

apg+ay-r+...+a,- x".



II. Onpepenenus
MHorousieH U MOJMHOM — CJIOBAa-CHHOHUMbI. MOXKHO TMPeNJIOKUTh,
KaK MHHUMYM, JIBa MOJAX0/Aa K MOHSITHIO MHOTOUJIeHa.

Onpene.neﬂue, €CTECTBEHHOC IJd MATEMATHYECKOI'O aHAaJHU3aA:

MHOTOYJEeH WJIH MOJMHOM Hajd KoJabllom K — 3T0 (yHKUHUSA
K — K, 3agaBaeMasi BbIpaKe€HUEeM ag+ aj-x + ...+ a, - x", r1e
ap, i, . .., 0, — JEMEHThI KoJblLa K.

OnpepneneHue, 06bIUHO NPUMEHSIOLLEECS B aJred6pe: MHOrouJieHoM
WJIM NOJMHOMOM Ha3bIBAeTCs BbIparkKeHue BUJia
ap+ay-r+...+a,- "

Ecau BCe KO3 PUIMEHTDI ag, @1, ..., 0, MHOTOUJIeHa
ap+ay-r+...4+a,- x" SABJSIOTCSI 3JeMeHTaMM NoJs /L, TO TOBO-
pAT, uto f(x) — 3TO MHOTOUYJIeH Haj nojaem K.



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:




I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

Hanpumep, Muorousien 2 — 3z% + 52 COCTOUT K3 OIHOYJIEHOB
200 —322, bHad.



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a,, 0y 1,...,01,a) — JEeMeHThl Kojblia K, HasbiBaeMble KO3(u-

HHUEHTAMHU MHOTOYJI€HA.



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a,, 0y 1,...,01,a) — JEeMeHThl Kojblia K, HasbiBaeMble KO3(u-

HHUEHTAMHU MHOTOYJI€HA.

Hanpumep, y Muorousiena 2 — 3z? + 5z° koaduiment nepen z¥ pasen 2,



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a,, 0y 1,...,01,a) — JEeMeHThl Kojblia K, HasbiBaeMble KO3(u-

HHUEHTAMHU MHOTOYJI€HA.

Hanpumep, y Muorousiena 2 — 3z? + 5z° koaduiment nepen z¥ pasen 2,

nepej x — HYJIIO,



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a,, 0y 1,...,01,a) — JEeMeHThl Kojblia K, HasbiBaeMble KO3(u-

HHUEHTAMHU MHOTOYJI€HA.

Hanpumep, y Muorousiena 2 — 3z? + 5z° koaduiment nepen z¥ pasen 2,
nepei x — HyJlo, Tepei x? papeH (—3),



I1.1. OHpCILCJICHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yJjeHa
Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a,, 0y 1,...,01,a) — JEeMeHThl Kojblia K, HasbiBaeMble KO3(u-

HHUEHTAMHU MHOTOYJI€HA.

Hanpumep, y Muorousiena 2 — 3z? + 5z° koaduiment nepen z¥ pasen 2,
nepei x — HyJiio, neped x? paped (—3), nepex x® — paseH b.



II.1. OnpeneneHue OCHOBHbIX CTPYKTYPHbIX 3J1€MEHTOB MHOIrO-
yjeHa

Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJeMeHTaMH MHOTOYJIeHA SIBJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LMeHTaMH1 MHOTOUYJIeHa.

Ecan BCe KO3(pULIHEHTDI ag, a1, - - ., ay MHOToO4JIeHa
ap+ay-r+...+a, " ABJGIOTCSI 3JeMeHTaMH [10Jis /U, TO TOBO-
pAT, uTo f(x) — 9TO MHOTOYJEeH Haj noJjem K.



I1.1. OHpCILCJleHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yjeHa
Mnozounren — soipasicenue suda: ay+a-x+...+a, x".

DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-

HUEHTAMHU MHOTI'OUJIEHA,

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;



I1.1. OHpCILCJleHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yjeHa
Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJIeMEHTAMH MHOTOUJIeHA SABJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;

® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OIHOUJICHE,



I1.1. OHpCILCJleHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yjeHa
Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJIeMEHTAMH MHOTOUJIeHA SABJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;

® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OIHOUJICHE,

Hanpumep, B MHOrousieHe 2 — 3x° + 5z° nepeMeHHast T UMeeT cTereHH



I1.1. OHpCILCJleHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yjeHa
Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJIeMEHTAMH MHOTOUJIeHA SABJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;

® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OIHOUJICHE,

Hanpumep, B MHorousiene 2 — 3x? + 5z nepemennast x uMeeT cTeneHu "

(T.K. 2 = 22"),



I1.1. OHpCILCJleHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yjeHa
Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJIeMEHTAMH MHOTOUJIeHA SABJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;

® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OIHOUJICHE,

Hanpumep, B MHorousiene 2 — 3% + 5z nepemennast x umeer crerne-

Hu 2V, 22,



I1.1. OHpCILCJleHl/Ie OCHOBHBIX CTPYKTYPHbIX 3J€MECHTOB MHOIO-

yjeHa
Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJIeMEHTAMH MHOTOUJIeHA SABJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;

® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OIHOUJICHE,

Hanpumep, B Muorousiene 2 — 3z + 523 nepemennasi x UMeeT crerne-

uu ¥, 2%, 2.



II.1. OnpeneneHue OCHOBHbIX CTPYKTYPHbIX 3J1€MEHTOB MHOIrO-
yjeHa

Mnozounren — soipasicenue suda: ay+a-x+...+a, x".
DJeMeHTaMH MHOTOYJIeHA SIBJISIOTCH:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;
® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OJHOYJICHE,

® Olepalku CJIOXKEHHUST OJIHOUJIEHOB U YMHOKEHUST OJIHOUJIEHA Ha CKa-
JISIP.



I1.1. OnpeneneHne OCHOBHBIX CTPYKTYPHbIX 3J1€eMEHTOB MHOIO-
yJjieHa

Muoeounren — goipascenue suoa: ay+ ay - x+ ...+ a, - x".
DJieMeHTaMH MHOTouJIeHa SIBJISIIOTCS:

e OJIHOUJIEHBI a;T";

®a, dy 1,...,01,a) — JeMeHThbl KoJblia K, HadbiBaeMble KO3(pdu-
LIMeHTaM1 MHOTOUJIEeHa;

® [[epEMEHHAas x B Pa3JIMUHBIX CTEITECHIX;
® [I0OKa34aTeJlb CTECIIEHHU nepeMeHHoﬁ B OJHOYJICHE,

® orepaluu CJ0XKEHHUS OJIHOUYJIEHOB U YMHOXKEHUST OJIHOUJIEHa Ha CKa-
JISIP.
Takum o6pa3om, MHOTOUJIEH — 3TO AUHelUHaA KOomMOUHayus nepe-
MEHHOU T 8 PA3AUYHBLX CEeNeHAX.



II.1. OnpeneneHue OCHOBHbIX CTPYKTYPHbIX 3J1€MEHTOB MHOIrO-
yjeHa
MHnozounen — soipaxcenue suda:
DJieMeHTaMH MHOTOUJIEHA SIBJISIIOTCS:

e OJIHOUJIEHBI apx:

apg+ay-x+...+a,- "

®a, ay 1,...,01,00 — JEeMeHThl KoJbla K, HagbiBaeMble KO3PdU-
LMeHTaMU MHOTOUJIEHA;

® [IEpEMEHHAd X B PA3JIMUHBIX CTEITCHAX;
® [10KA34aTeJIb CTCIIECHU HepeMeHHOIU/I B OJHOYJICHE,

® Ollepallii CJIOXKEHHsT OJIHOUJIEHOB U YMHOXKEHMsI OJIHOUJIEHA Ha CKa-
JISIP.

[lepeiaem K caeayomemMy NyHKTY MJaHa:
4. TIpuMeHHUTb CTpaTeruio nepexoaa oT U3yudeHus: OTAeJbHOro 00b-
eKTa K UCCJIeJOBAHUIO CUCTEMbI 00 bEKTOB.



TunoBo# naaH aared6panuecKoro uccjaeaoBaHuUs
1. OnpenesnuTh 3JeMeHTbI, U3 KOTOPbIX COCTOUT OObEKT HCCJIEI0BAHMUS],
BbIOpATh UJIK ChOPMUPOBATH TUITOBbIE CIIOCOObI MTPEACTaBIEHUS 00 bEKTA
M ero ajemMeHToB. PaccmaTpuBaeTcss MHOXKECTBO MHOIOUJIEHOB.

2. OnpenesuTb XapakKTePUCTUKH 3JEMEHTOB U 00'bEKTa B 11€JIOM, orepa-
LMK HaJl 3JeMeHTaMH, oTHollleHHs. C WX MOMOILbIO BbIEIUTh «3IKCTpe-
MaJibHble» OObEKTbl U UX 3JIeMeHTbl — HauboJiee NMepCrneKTHBHbIE s
MCCJIEIOBAHMUS.

3. O6oratuth HaOOP onepauril U OTHOLIEHUH 32 CUET TEOPEM U BTOPHUU-
HBIX OTepaLuH.

4. TIpuMeHHTb CTpaTeruio nepexoaa oT U3yueHus: OTAeJbHOro 00b-
€KTa K UCCJIeJOBAHUIO CUCTEMbI 00 bEKTOB.



TunoBo# naaH aared6panuecKoro uccjaeaoBaHuUs
1. OnpenesnuTh 3JeMeHTbI, U3 KOTOPbIX COCTOUT OObEKT HCCJIEI0BAHMUS],
BbIOpATh UJIK ChOPMUPOBATH TUITOBbIE CIIOCOObI MTPEACTaBIEHUS 00 bEKTA
M ero ajemMeHToB. PaccmaTpuBaeTcss MHOXKECTBO MHOIOUJIEHOB.

2. OnpenesuTb XapakKTePUCTUKH 3JEMEHTOB U 00'bEKTa B 11€JIOM, orepa-
LMK HaJl 3JeMeHTaMH, oTHollleHHs. C WX MOMOILbIO BbIEIUTh «3IKCTpe-
MaJibHble» OObEKTbl U UX 3JIeMeHTbl — HauboJiee NMepCrneKTHBHbIE s
uccqenoBanus.  Paccmompum cmeners MHO20UACHA,

pPaBeHcmB0 MHOCOUYAECHO8, Onepayuu areebpol MHO204NeHO8.

3. Oboratuth HabOOP onepauril U OTHOLIEHUH 32 CUET TEOPEM U BTOPHUU-
HbIX OIEepaLUH.

4. TIpuMeHHTb CTpaTeruio nepexoaa oT U3yudeHus: OTAeJbHOr0 00b-
€KTa K UCCJIeJOBAHUIO CUCTEMbI 00 bEKTOB.



I1.2. CreneHb MHOrouJeHa

Onpenenenue 1. CreneHblo MHOTOYJEHA
flx)=ay+ar-z+...+a, x"
Hasovleaemcs

e HauboAbULeEe MAKOe YUCA0 m, YMO a,, # 0, ecau makoe m Haii-
demcs;

® ecau 8ce Koaghpuyuermol amoeo mHocoureHa pagrol 0, mo, co-
2AACHO HEKOMOPbLIM UCMOUHUKAM, CHEeNneHb MaKko2o MHO20 e~
Ha He onpedeasemcs. [pyeue asmopol. onpedesitont cmeneHo
MAKO20 MHOCOUYACHA, KAK —00 («MUHYC-OECKOHEeUHOCbY ).



I1.2. CreneHb MHOrouJeHa

Onpepnenenue 1. CreneHblo MHOTOYJieHA
flx)=ay+ar-z+...+a,- x"
Ha3bl8aemcs

e HauboAbULeEe MAKOe YUCA0 m, YMO a,, # 0, ecau makoe m Haii-
demcs;

® ecau 8ce Koaghuyuernmol 3moeo mHo2ouseHa pagHol 0, mo, co-
2AACHO HeKOMOPbLIM UCMIOUHUKAM, CIMeneHsb MaKkoco MHO20YAe-
Ha He onpedeasemcs. [[pyeue asmopol onpeodessiom cmenemsb
MAKO20 MHOCOUACHA, KAK —00 («MUHYC-OECKOHEeUHOCMbY ).

Crenenb MHorousena f(x) o6bluHo o6Go3nauaercst uepes' deg(f(x))
uiu naxe uepes deg(f).

1OT anryiMiickoro cjoBa degree — cTerneHb, paHr U T.I0.



I1.2. CreneHb MHOrouJeHa

Onpejenende creneny Muorousiena 0 - 2° Kak —oo 00yCJIOBJIEHO Ke-
JJaHHEeM 00€CIeUUTh BbIMOJHEHUE CBOUCTB

o deg(f(x) - g()) = deg(f(z)) + deg(g(z));
o deg(f(x) + g(x)) < max {deg(f(x)),deg(g(z))};

jaxke Jyist cJjydasi, Korja OJMH M3 3THX MHOTOUJIEHOB — HYJIEBOH.
B curyaumu, Korma o6a 3TH MHOTOYJIeHA — HeHyJeBble, CIPABEIJIH-
BOCTb 3THX CBOWCTB oueBuaHa’. JI/si HYJIeBOrO MHOIOUJIEHA BhLIIOJIHE-
HHE 3THX CBOWCTB OOYCJIOBJIEHO TEM, UTO CJIOYKEHHE C —0O €CTECTBEH-
HO OMpPEeNeNUTh CaAeayIolUM 06pa3oM: n + (—oo) = (—o0) +n = —oo U
(—00) + (—00) = —00, KpOME TOT0, €CTECTBEHHO CUHTATh, UTO —00 < 7
JU1s1 JIFOOOTO LIEJIOT0 UUCJIA N.

QHaHOMHI/IM, 4YTO CJIOBO €KOYEBUJHO>» O3HAYAET KJIETKO MOT'Y 10Ka34aTb>. Moxere?



I11.3. PaBeHCTBO MHOTIOYJIEHOB

Onpepenenue 2. Mrnocouaerol (noauromol)

n

f(:l:):a0+a1-x+...+an-azn:Zakx
k=0

k

g(:l:):bo+b1-x+...+bm-xm22bkxk
k=0

CMeneHu n U m coomeemcmeeH o, HA3bl8AI0MCS PaBHbIMU 1020
U MOAbKO moeda, Koeda, B0-nepsouLx, n = m, U, B0-8MOPbLLX, 041 A10-
6020 i umerom mecmo pasercmsa a; = b.



I11.3. PaBeHCTBO MHOTIOYJIEHOB

Onpepenenue 2. Mrnocouaerol (noauromol)

n

f(:l:):a0+a1-x+...+an-azn:Zakx
k=0

k

g(fl?)Ibo+b1-$+...+bm'$m=Zbk$k
k=0

CMeneHu n U m coomeemcmeeH o, HA3bl8AI0MCS PaBHbIMU 1020
U MOAbKO moeda, Koeda, B0-nepsouLx, n = m, U, B0-8MOPbLLX, 041 A10-
6020 i umerom mecmo pasercmsa a; = b.

[TousiTHO, uTO ecsi MHorouseHbl f(x) W g(x) paBHBI (Kak guipadice-
HUs), TO UMEET MeCTO TOXKecTBO f(x) = g(x) (To ecTh paBHbI hyHKyUU,
3aJlaBaeMble STUMH MHOTOUJIEHAMH ).



I11.3. PaBeHCTBO MHOTIOYJIEHOB

Onpepenenue 2. Mrnocouaerol (noauromol)

n

f(:l:):a0+a1-x+...+an-azn:Zakx
k=0

k

g(fl?)Ibo+b1-$+...+bm'$m=Zbk$k
k=0

CMeneHu n U m coomeemcmeeH o, HA3bl8AI0MCS PaBHbIMU 1020
U MOAbKO moeda, Koeda, B0-nepsouLx, n = m, U, B0-8MOPbLLX, 041 A10-
6020 i umerom mecmo pasercmsa a; = b.

BepHo Ji1, 4TO ecsii MHOTOUJIeHbI TOXKAECTBEHHO PaBHbI, (TO €CTb paB-
Hbl, KaK (DYHKIIMH ), TO OHH PaBHbl, KaK BbIPaXKeHHUS ?



I11.3. PaBeHCTBO MHOTIOYJIEHOB

Onpepenenue 2. Mrnocouaerol (noauromol)

n

f(:l:):a0+a1-x+...+an-azn:Zakx
k=0

k

g(fl?)Ibo+b1-$+...+bm'$m=Zbk$k
k=0

CMeneHu n U m coomeemcmeeH o, HA3bl8AI0MCS PaBHbIMU 1020
U MOAbKO moeda, Koeda, B0-nepsouLx, n = m, U, B0-8MOPbLLX, 041 A10-
6020 i umerom mecmo pasercmsa a; = b.

BepHo Ji1, 4TO ecsii MHOTOUJIeHbI TOXKAECTBEHHO PaBHbI, (TO €CTb paB-
Hbl, KaK (DYHKUHH), TO OHU paBHbl, KaK BbipakeHus? [lyis1 BblparkeHUui
HEKOTOPBIX TUITOB OTBET MOKET ObITh OTPULIATE/IbHDIM.



I1.3. PaBeHCTBO MHOrou4/JieHOB
Hanpumep, paccMoTpuM BelpaskeHus Tna a + b - sin®(¢) + ¢ - cos?(y),
M paBEHCTBO BbIpaKeHUMH OINpeesuM TaK XKe, KaK Jj1s1 MHOTOUJIEHOB:

ay + by - sin®(@) + ¢; - cos*(p) = ag + by - sin*(p) + ¢ - cos*(¢)

TOrJa U TOJIbKO TOTJa, KOT/a a1 = a9, by = by, ¢ = 9.



I1.3. PaBeHCTBO MHOrou4/JieHOB
Hanpumep, paccMoTpuM BelpaskeHus Tna a + b - sin®(¢) + ¢ - cos?(y),
M paBEHCTBO BbIpaKeHUMH OINpeesuM TaK XKe, KaK Jj1s1 MHOTOUJIEHOB:

ay + by - sin®(@) + ¢; - cos*(p) = ag + by - sin*(p) + ¢ - cos*(¢)

TOrJa U TOJIbKO TOTJa, KOT/a a1 = a9, by = by, ¢ = 9.
B stom cayuae a5 ymkyut WUMeeT  MeCTO  TOXKJIECTBO
sin?(p) = 1 — cos?(), HO 3TH BLLPANCEHUS HE PABHbL.



I1.3. PaBeHCTBO MHOrou4/JieHOB
Hanpumep, paccMoTpuM BelpaskeHus Tna a + b - sin®(¢) + ¢ - cos?(y),
M PABEHCTBO BblIpaKeHUH OMpPeIesIUM TakK »Ke, KaK JJ1s1 MHOMOUJIEHOB:

ay + by - sin®(@) + ¢; - cos*(p) = ag + by - sin*(p) + ¢ - cos*(¢)

TOrJa U TOJIbKO TOTJa, KOT/a a1 = a9, by = by, ¢ = 9.

B stom cayuae a5 ymkyut WUMeeT  MeCTO  TOXKJIECTBO
sin?(p) = 1 — cos?(), HO 3TH BLLPANCEHUS HE PABHbL.

asa mHoecounenos 3mo, 00HAKO, He MAaK: MHO204AeHbl COBNA-
darom, Kak pYyHKyuu mozda u MoavKo mozda, Koeda oHU pas-
Hbl, KAK 8blPpANCEHUA.



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJ€HOB). Mrocourerol
f(z) u g(x) pasror moeda u moavko moeda, Koeda MoxHdecmaeHHo
pasHol pyukyuu f u g, 3adasaemole IMUMUL MHOSOUACHAMLU.

CJIMIIIKOM MHOTO CJIOB...



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

Bot tenepb xopouio!



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

3ameuanue. OTMETUM, UTO 3/1€Ch peub UJIET HE O PABEHCTBE 3HAYEHUM
MHOTOUJIEHOB Ha HEKOTOPOM 3JIEMEHTE Z, a O PABEHCTBE MHOTOUJIEHOB «B
L1IeJIOM», TO €CTh, MPU KAHAJUTHUECKOM MOJXOJe», TOKAECTBEHHOM pa-
BeHcTBe. IHBIMU cyioBaMu, paBeHCTBO f(x) = g(x) TOJKHO UMETH MECTO
ang awodoro x us K:  f(x) = g(z).




I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB
Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

Joka3areabcTBo. HeoO6X0MMMOCTb B TOM KPUTEPUU OUEBUIHA, JOKA-
»KEM JI0CTaTOUHOCTb.



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

JokazareabcTBo. OTKa3aBlIKUCh OT TpeOOBAHUS, UTO M, n — CTelle-
HHU COOTBETCTBYIOLIMX MHOTOUJIEHOB, MOYKHO CUHTATh, UTO m = n (1oJia-
rasi, 4To Bce «HejocTatolme» KoagduuuenTsl a; uau b; pasubl 0). [Tyctb

f(z) = g(z).



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

JokazareabcTBo. OTKa3aBlIKUCh OT TpeOOBAHUS, UTO M, n — CTelle-
HHU COOTBETCTBYIOLIMX MHOTOUJIEHOB, MOYKHO CUHTATh, UTO m = n (1oJia-
rasi, 4To Bce «HejocTatolme» KoagduuuenTsl a; uau b; pasubl 0). [Tyctb
f(x) = g(x). PaccmoTpum MHOTrOUJIEH

h(z) = f(x) —g(x) = (ag—by) + (a1 — by) -z + ...+ (a, — by) - x".



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(z) = flz) = g(x).
JloKa3aTeJbCTBO.
hz)= f(z)—g(x) = (ap — by) + (a1 — b1) - x4+ ...+ (a, — by) - ="
Tak kak f({a:) U g(x) TOXKIECTBEHHO paBHbl, TO h(x) = 0 ass J1060r0 .
h(0) =0,
=0,

[TosTomy < A(1)




I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema 1 (kpuTepuii paBeHCTBA MHOTOUYJIEHOB).

flx)=g(x) = fl(z)=g(x)

Jloka3aTeJbCTBO.
hz)= f(z)—g(x) = (ap — by) + (a1 — b1) - x4+ ...+ (a, — b,) - ="
[ h(0) =0, 7 a0 — by
X A1) =0, OTKYyJ/la HMeeM, UTO CTOJGel] O . a eCTh
| by =0 v ) \aub,
r
Yo =0,

pewenne OCJIY < Yoty Ay -1=0,

\y0+y1'n+...+yn-n”:O.



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

Joka3areabcTBO. BbluncyeHnue onpeneauTesss MaTpulbl KO3 duim-

10 O0... 0
11 1 ... 1 ) o

€HTOB 9TOM CUCTEMbl YPABHEHUH CBOJUTCH K Bbl-
1 nn?...n"

YUCJIEHHUIO TAdK HA3bIBAEMOI'O Olpeae/iuTe d BaHILepMOHILa, KOTOprﬁ
H4aCTO BCTPEUYAECTCHA B paA3JIMYHBIX oOJacTsIX aJH‘eépr.



I1.4. Kputepun paBeHCTBAa MHOTO4JIEHOB

Teopema | (kpuTepuit paBeHCTBA MHOTOUYJICEHOB).

flx)=g(x) = f(z)=g().

Joka3areabcTBO. BbluncyeHnue onpeneauTesss MaTpulbl KO3 duim-

10 O0... 0
11 1 ... 1 ) o

€HTOB 9TOM CUCTEMbl YPABHEHUH CBOJUTCH K Bbl-
1 nn?...n"

UHCJIEHUIO TaK Ha3blBaeMoro onpeaenurtesss BanaepmoHnaa, KOToOpbIi
yacTo BCTpeuaercsl B pa3anuHbIX obJacTax anaredpbl. MoKHO MOKasaTh,
UTO OH OTJIMUEH OT HyJsl. 3HauuT, 3ta OCJIY umeer enuHCTBEHHOE pe-
LLIEHUEe — HYJIeBOE, TO €CTb ag = by, . . ., a, = by,, UTO U TpeOOBAJNOCH J10-
KasaThb.



[1.5. Onepauuu anre6pbl MHOTOUJIEHOB
CnoxeHnue:

f(x)+g(x)=(ap+ar-x+...4a,-2")+(bg+br-x+...+b,-2") =



[1.5. Onepauuu anre6pbl MHOTOUJIEHOB
CaoxeHue:
flx)+g(x)=(ap+ar-x+...+a,-2")+(bog+b-x+...+b,-2") =
= (ap+by) + (a1 +b1) - x+ ...+ (a, +b,) - 2",

371eCh . — MaKCHUMYM CTereHel MHOTrouIeHoB f(z) 1 g(x).



[1.5. Onepauuu anre6pbl MHOTOUJIEHOB
CaoxeHue:
flx)+g(x)=(ap+ar-x+...+a,-2")+(bog+b-x+...+b,-2") =
= (ap+by) + (a1 +b1) - x+ ...+ (a, +b,) - 2",

371eCh . — MaKCHUMYM CTereHel MHOTrouIeHoB f(z) 1 g(x).

YMHoOXKeHHue Ha 3JeMeHT )\ u3 K:

A fle)=A-(ap+a-z+...4+a, -2") =



[1.5. Onepauuu anre6pbl MHOTOUJIEHOB
CaoxeHue:
flx)+g(x)=(ap+ar-x+...+a,-2")+(bog+b-x+...+b,-2") =
= (ap+by) + (a1 +b1) - x+ ...+ (a, +b,) - 2",
3/1eCh . — MAKCUMYM CTereHel MHOTousieHOB f(x) 1 g(x).
YMHoXKeHue Ha vJieMeHT A\ u3 K:
A fle)=X-(ap+ar-z+...+a, 2") =
=AN-ap)+N-a)-x+...+ (N ay)-x"



[1.5. Onepauuu anre6pbl MHOTOUJIEHOB
CnoxeHue:
flx)+g(x)=(ap+ar-z+...+an-x")+(bg+by-z+...4+b,-2") =
= (ap+bo) + (a1 +b1) -z + ...+ (a, + by,) - 2",
3/1eCh . — MAKCUMYM CTeleHel MHOrousieHoB f(x) 1 g(x).
YMHoOXKeHue Ha 2JeMeHT \ u3 K
Afle)=X-(ap+a-z+...+a, 2") =
=A-ag)+A-a)-z+...+(X-a,)- 2"
[IpousBeneHne MHOrOYJIEHOB :

(Z asx8> . (tf; btg:t> e ( S .. bt) o



[1.6. CgBoicTBa HEKOTOPBIX ONepalui aaredpbl MHOTOUYJEHOB

L f(z) + g(z) = g(z) + f(z);
2. flx) + (g(z) + Wx)) = (f(x) + g(z)) + h(z);
3. f(z) +0(z) = f(x), tne 0(x) = 02°.

n n

4 fl@) + (—f@) = 0@), te —f(0) = = > e = 3 (a2

m=0 m=0



[1.6. CBoiicTBa HEKOTOpPbIX onepauui aaredpbl MHOTOUJEHOB
I f(2) + g(2) = g(2) + f(@);
2. f(x) + (g(x) + h(x)) = (f(x) + g(x)) + h(z);
3. f(x)+0(x) = f(x), rne O(x) = 0.

4. f(@) + (~f(2)) = 0(x), e —f(2) = = 3 ana” = 3 (—a) 2™

5. X (f(z) + g(z)) = Af(z) + Ag(x);
6. (A+ ) f(z) = Af(z)+ puf(z);



[1.6. CgBoicTBa HEKOTOPBIX ONepalui aaredpbl MHOTOUYJEHOB
L f(x) + g(z) = g(x) + f(z);

2. f(x) + (g(z) + h(z)) = (f(2) + g(x)) + h(z);
3. f(z) +0(z) = f(x), tne 0(x) = 02°.

(—f(2)) = O(x), e —f(x) = = Y ama" = Y (—ay) "

o

=

=
+



[1.6. CgBoicTBa HEKOTOPBIX ONepalui aaredpbl MHOTOUYJEHOB

MTak, Mbl OJYYHJIM MHOXKECTBO MHOTOUJIEHOB C OIpeJleJIeHHbIMH Ha
HeM orepaLrsiMH CJOKEHHUS, YMHOXKEHHSI U YMHOXKEHHSI Ha CKaJIsIp.

1. Onepais «+» KoMMyTaTUBHA, ACCOLMATUBHA, C HYJIEBBIM H MTPO-
TUBOIOJIO?KHBIMH 3JIEMEHTAMHU J1JIs1 JIOOOr0 MHOIOUJIEHA.



[1.6. CgBoicTBa HEKOTOPBIX ONepalui aaredpbl MHOTOUYJEHOB

MTak, Mbl OJYYHJIM MHOXKECTBO MHOTOUJIEHOB C OIpeJleJIeHHbIMH Ha
HeM orepaLrsiMH CJOKEHHUS, YMHOXKEHHSI U YMHOXKEHHSI Ha CKaJIsIp.

1. Onepais «+» KoMMyTaTUBHA, ACCOLMATUBHA, C HYJIEBBIM H MTPO-
TUBOIOJIO?KHBIMH 3JIEMEHTAMHU J1JIs1 JIOOOr0 MHOIOUJIEHA.

2. Onepauust «-» KOMMYTaTUBHA, ACCOLMATUBHA, C IMHUUHBIM 3Jie-
MEHTOM.



[1.6. CgBoicTBa HEKOTOPBIX ONepalui aaredpbl MHOTOUYJEHOB

MTak, Mbl OJYYHJIM MHOXKECTBO MHOTOUJIEHOB C OIpeJleJIeHHbIMH Ha
HeM orepaLrsiMH CJOKEHHUS, YMHOXKEHHSI U YMHOXKEHHSI Ha CKaJIsIp.

1. Onepais «+» KoMMyTaTUBHA, ACCOLMATUBHA, C HYJIEBBIM H MTPO-
TUBOIOJIOXKHBIMH 3JIeMEHTaMH JIJ1s1 JJI0OOT0 MHOrouJieHa.

2. Onepauust «-» KOMMYTaTUBHA, ACCOLMATUBHA, C IMHUUHBIM 3Jie-
MEHTOM.

3. BepeH 3akoH 1uCcTpUOYTHBHOCTH:

f(x) - (g(z) + hx)) = fx) - g(x) + f(x) - hz).



I1.7. JluHelHOE NPOCTPAHCTBO MHOTOUYJEHOB
13 3TUX CBOKUCTB CJIEJIyET, UTO, MHOXKECTBO MHOTOUJIEHOB SIBJISIETCS J1M -
HEeMHBIM TPOCTPAHCTBOM HaJ noJgem K OTHOCHUTEJbHO OOBIUHBIX Olle-

pauMi CJ0XKEHHSI MHOTOUJIEHOB W YMHOXKEHHSI MHOTOUJIEHA Ha 3JIEMEHT
u3 K.



I1.7. JluHelHOE NPOCTPAHCTBO MHOTOUYJEHOB

13 3TUX CBOKUCTB CJIEJIyET, UTO, MHOXKECTBO MHOTOUJIEHOB SIBJISIETCS J1M -
HEeHHbBIM TTPOCTPAHCTBOM HaJ nmoJem K OTHOCUTEJbHO OOBbIUHBIX Olepa-
LIMH CJIOXKEHHUSI MHOTOUJIEHOB M YMHOXKEHHSI MHOTOUJIEHA Ha 3JEMEHT U3
K. OTtmeTum, uyto npu asreOpanyeckoM Mojxoje (To eCTb KOrjaa MHO-
roujieH — 3TO MPOCTO BbIPpayKeHHE), COOTBETCTBYIOLIME COOTHOLIEHUS,
3a(pMKCUpPOBaHHble B aKCHOMAaXx JIMHEHHOIro MPOCTPaHCTBa, CJAEIYIOT U3
onpeeeHrsi COOTBETCTBYIOIIMX ONepalHu.



I1.7. JluHelHOE NPOCTPAHCTBO MHOTOUYJEHOB

13 5TUX CBOUCTB CJIelyeT, YTO, MHOXKECTBO MHOTOUJICHOB SIBJISIETCS JIH -
HEHUHBLIM TTPOCTPAHCTBOM HaJ noJem K OTHOCHUTEJbHO OOBIYHBIX Orepa-
LUK CJIOKEHUSI MHOTOUJICHOB M YMHOXKEHUSI MHOTOUJICHA HA 3JIEMEHT U3
K. OtMmertum, 4to npu ajarebpandeckom Mojaxojie (To eCTb KOrja MHO-
roujieH — 3TO MPOCTO BbIPpayKeHHE), COOTBETCTBYIOLIME COOTHOLIEHUS,
3a()UKCHPOBaHHble B aKCMOMaX JIMHEHHOTO MPOCTPAHCTBA, CJENYIOT W3
OTpPEeJIeJICHHUsT COOTBETCTBYIOLIMX OTIEPALIMH.

OueBHJHO, YTO JJ/151 JIIOOOT0 HEOTPULIATEJBLHOTO LEJ0r0 YUCJ/Ia 11 MHO-
»KECTBO MHOTOUJICHOB CTEIEHH He BbILLIE 1M IBJISETCS MOANPOCTPAHCTBOM
pa3MepHOCTH m + 1 B 0ECKOHEUHOMEPHOM JIMHEHHOM MTPOCTPAHCTBE BCEX
MHOTOUJIEHOB ¢ Kos(puuuentamu us K.



I1.7. JluHelHOE NPOCTPAHCTBO MHOTOUYJEHOB

13 3TUX CBOKUCTB CJIEJIyET, UTO, MHOXKECTBO MHOTOUJIEHOB SIBJISIETCS J1M -
HEeHHbBIM TTPOCTPAHCTBOM HaJ nmoJem K OTHOCUTEJbHO OOBbIUHBIX Olepa-
LIMH CJIOXKEHHUSI MHOTOUJIEHOB M YMHOXKEHHSI MHOTOUJIEHA Ha 3JEMEHT U3
K. OTtmeTum, uyto npu asreOpanyeckoM Mojxoje (To eCTb KOrjaa MHO-
roujieH — 3TO MPOCTO BbIPpayKeHHE), COOTBETCTBYIOLIME COOTHOLIEHUS,
3a(pMKCUpPOBaHHble B aKCHOMAaXx JIMHEHHOIro MPOCTPaHCTBa, CJAEIYIOT U3
onpeeeHrsi COOTBETCTBYIOIIMX ONepalHu.

OueBHJHO, YTO JJ/151 JIIOOOT0 HEOTPULIATEJBLHOTO LEJ0r0 YUCJ/Ia 11 MHO-
»KECTBO MHOTOUJIEHOB CTEIEeHU He Bbllle m SIBJASETCS MOANPOCTPAHCTBOM
pa3MepHOCTH m + 1 B 0ECKOHEUHOMEPHOM JIMHEHHOM MTPOCTPAHCTBE BCEX
MHOrousieHoB ¢ Kosdduuuentamu u3 K. [TosTomy Bce pesysnbraThl, Mo-
JIydeHHble HAMH /151 TIPOU3BOJIBHBIX JIMHEHHBIX MTPOCTPAHCTB, CIIpaBe/l-
JIUBBI U /151 IPOCTPAHCTBA MHOTOUJIEHOB.



I1.8. Kouabuo mHOrouseHoB

MHO02KeCTBO BCeX MHOTOUJIEHOB Gy + @1 - T + ... + @, - " OT IepeMeH-
HOM x Haja noJsem K o6osHauaercsi uepe3 K |x]|. Haubosiee BazkHbIMH B
3TOM Kypce ABJIAIOTCA MHOIOUJIEHbI HAJl TI0JIEM JICHCTBUTEJbHBIX UHUCEJ
W HaJ TI0JIeM KOMIJIEKCHBIX YHCes, TO eCThb MHOrousieHbl 3 Rlz] u Clx].
YuuTbiBas CBOUCTBA OrNepalui MHOKECTBA MHOTOUJIEHOB, MOXKHO OTMe-
TUTb UTO JIJIs1 JI0OOTO MoJjisi K MHOXKECTBO MHOTOUJIeHOB K [x] siBJIsieT-
CA KOJILILOM OTHOCHTEJIbHO ONEePAUUH CYMMUPOBAHUA MHOCOUNACHOB U
YMHONCCHUS MHO20HYNCHO8, TOUHEE ACCOYUAMUBHOIM KOLLYOM.



I1.8. KoJabuo MHOroujeHoB
BosHHKaeT ecTeCTBEHHbIH BONPOC: SIBASIETCS JIK KOJIbI1LO MHOTOUJIEHOB
noJjem?



I1.8. KoJabuo MHOrouaeHoB

BosHHKaeT ecTeCTBEHHbIH BONPOC: SIBASIETCS JIK KOJIbI1LO MHOTOUJIEHOB
noJiem?

JIns1 oTBeTa Ha 3TOT BOINPOC OCTAJOCh BbISICHUTh, CYLLECTBYET JIH 00-
PATHbIA <110 YMHOXKEHHUIO» 3JIEMEHT JIJ1s1 JIt0OOr0 MHOTOUJIeHa.

[Tycth g(x) — 0oOpaTHBIH <TI0 YMHOXKEHHIO» 3JIeMEHT K MHOTOUJIEHY
f(x) crenenu, 6obliied 0.



I1.8. KoJabuo MHOrouaeHoB

BosHHKaeT ecTeCTBEHHbIH BONPOC: SIBASIETCS JIK KOJIbI1LO MHOTOUJIEHOB
noJiem?

JIns1 oTBeTa Ha 3TOT BOINPOC OCTAJOCh BbISICHUTh, CYLLECTBYET JIH 00-
PATHbIA <110 YMHOXKEHHUIO» 3JIEMEHT JIJ1s1 JIt0OOr0 MHOTOUJIeHa.

[Tycth g(x) — 0oOpaTHBIH <TI0 YMHOXKEHHIO» 3JIeMEHT K MHOTOUJIEHY
f(z) crenenu, 60sbiueit 0. Torna f(x) - g(x) = 1.



I1.8. KoJablo MHOrouseHOB

BO3HUKAET eCTEeCTBEHHbBIN BOMPOC: SABJASECTCS JIH KOJIbILO MHOTOUJIEHOB
noJem?

11 oTBe€Ta Ha 3TOT BOIMPOC OCTAJOCh BBIICHUTDH, CYLIECTBYET JIM 00-
PATHBIA <110 YMHOXKEHUI0» 3JIEMEHT /151 JIIOOOT0 MHOTOUJICHA.

[Tycth g(x) — 0oOpaTHBIH <TI0 YMHOXKEHHIO» 3JIeMEHT K MHOTOUJIEHY
f(x) crenenu, 6oabiuert 0. Torna f(x) - g(x) = 1.

B /1eBOM 4acTH paBEHCTBA CTOMUT MHOTOUJIEH HEHYJEBOW CTEIEHH, a
ClipaBa — HYJIEBOM.



I1.8. Koabuo MHOrouseHoB

Bo3HMKaeT eCTeCTBEHHBIH BONPOC: SBJSETCS JIK KOJIb110 MHOTOUJIEHOB
nojem?

J171s1 0TBETa Ha TOT BOMPOC OCTAJOCh BBISICHUTD, CYILIECTBYET JiK 00-
PaTHBIN €110 YMHOXKEHHIO» 3JIEMEHT JiJ1s1 JIOOOro MHOTOUJIeHa.

[Tycth g(x) — 0oOpaTHBIH <TI0 YMHOXKEHHIO» 3JIeMEHT K MHOTOUJIEHY
f(x) crenenu, 6oabiuert 0. Torna f(x) - g(x) = 1.

B JieBOM uyacTH paBeHCTBA CTOMT MHOIOUJIEH HEHYJIEBOM CTEIeHH, a
ClipaBa — HYJIEBOM.

[ToslyueHHOE MPOTUBOpPEUME MOKA3bIBAET, YTO KOJbILO MHOIOUJIEHOB
MOJIEM |[HE SIBJASIETCS |.




I1l. JdeaumocTb MHOTO4JIEHOB

MHorousieH IBJISIETCA BbIpaXKeHUEM, MPEACTABJSIOUIMM COO0H CyMMYy
HEKOTOPBIX cJlaraeMbiX. ECTeCTBEHHO, UTO HEPENIKO BO3HHUKAET HEOOX0-
JMMOCTb B MPEJICTABJEHUH MHOTOUJIEHA B BUJIE TIPOU3BE/ICHHUS.



Il1l. JdeaumocTb MHOTOYJIEHOB

MHOrouJieH SBJISIETCS BbIPAXKEHUEM, MTPEACTABJSIOIIUM COO0H CyMMy
HEKOTOPBIX CJlaraeMbIX. ECTeCTBEHHO, UTO HEPEAKO BO3HUKAET HEOOXO-
JUMOCTD B [IPEJICTABJICHUHA MHOTOUJIEHA B BUJIC IIPOU3BE/ICHHUS.

WTtak, oqHy U3 ueJied JaJbHENLIero UCCAEI0BAHUS MOXKHO ObLIO Obl
c(opMyJIHPOBATH CJEAYIOLIMM 0OPa3oM.

Leab 1. [Ipedcmasume mroeouren 8 sude npoudsederuss MHO20-
YACHOB.



Il1l. JdeaumocTb MHOTOYJIEHOB

Lenab 1. [Ipedcmasume mnoeouren 8 8ude npoudsederus MHO20-
4ACHOB.

OnHako, B 3TOM MOCTAHOBKE 11eJib | MOXKeT ObITb JOCTUTHYTA TPUBH-
aJIbHbIM 00Pa3oM:



Il1l. JdeaumocTb MHOTOYJIEHOB

Lenab 1. [Ipedcmasume mnoeouren 8 8ude npoudsederus MHO20-
4ACHOB.

OjiHaKo, B 9TOH MoCTaHOBKeE 11e/b | MOXKeT ObITh JIOCTUIHYyTa TPUBH-
0
T
asbHbIM o6pasoMm: f(z) = 2" f(x) = 5 (2f(x)) = .... CnenoBaTtesib-
HO, 3a71a4a TpeOyeT YTOUHEHHUSI.



Il1l. JdeaumocTb MHOTOYJIEHOB

Lenab 1. [Ipedcmasume mnoeouren 8 8ude npoudsederus MHO20-
4ACHOB.

OjiHaKo, B 9TOH MoCTaHOBKeE 11e/b | MOXKeT ObITh JIOCTUIHYyTa TPUBH-

0

T
asbHbIM o6pasoMm: f(z) = 2" f(x) = 5 (2f(x)) = .... CnenoBaTtesib-
HO, 3ajaua TpebyeT yrouneHusi. Hanbosiee ecTecTBEHHBIM SIBJISIETCS Tpe-

6oBaHue, UTOObI



Il1l. JdeaumocTb MHOTOYJIEHOB

Lenab 1. [Ipedcmasume mnoeouren 8 8ude npoudsederus MHO20-
4ACHOB.

OjiHaKo, B 9TOH MoCTaHOBKeE 11e/b | MOXKeT ObITh JIOCTUIHYyTa TPUBH-

0

T
asbHbIM o6pasoMm: f(z) = 2" f(x) = 5 (2f(x)) = .... CnenoBaTtesib-
HO, 3ajaua TpebyeT yrouneHusi. Hanbosiee ecTecTBEHHBIM SIBJISIETCS Tpe-

O6oBaHue, YTOObI HU OJUH U3 MHOXKUTeJIeH He uMeJ1 cTenels 0.



Il1l. JdeaumocTb MHOTOYJIEHOB

Ueas 1. [Ipedcmasumo muoeouren 8 sude npousdsedeHus MHOO-
4NCHOB.
OjiHaKo, B 9TOH MoCTaHOBKeE 11e/b | MOXKeT ObITh JIOCTUIHYyTa TPUBH-
0
T
asbHbIM o6pasoMm: f(z) = 2" f(x) = 5 (2f(x)) = .... CnenoBaTtesib-
HO, 3ajaua TpebyeT yrouneHusi. Hanbosiee ecTecTBEHHBIM SIBJISIETCS Tpe-
6oBaHue, UTOObI HH OJIMH U3 MHOXKHTeJied He uMes crenelb 0. CTeneHb
[MPOM3BE/IEHHST MHOTOUYJIEHOB paBHa CyMMe CTereHeld COMHOXKHUTEJIEH, M0-
5TOMY MOCJIe/IHEe YCJ0BHE PABHOCHJBbHO TPeOOBAHHUIO, UTOObI



Il1l. JdeaumocTb MHOTOYJIEHOB

easb 1. [Ipedcmasumes mHocouser 8 sude npou3sedeHus mMHO20-
YNCHOB.
OjHako, B 3TOH MOCTaHOBKE 11eJib | MOXKeT ObITb JOCTHUIHYTa TPHBH-
0
x
aJbHBIM o0pasom: f(x) = 20 . flz) = 5 (2f(x)) = .... CnenoBaTtesib-
HO, 3a7aua TpedyeT yrouHenust. HauboJsiee ecTeCTBEHHBIM SIBJISIETCS TPE-
6oBaHUe, UYTOObI HU OJIMH U3 MHOKHUTeJ el He umed ctenedb 0. CreneHb
MPOU3BEICHHs] MHOIOUJIEHOB PaBHA CyMMe CTereHel COMHOXKHTEIeH, Mo-
3TOMY TOCJeHee yCJI0BHE PABHOCHJILHO TPeGOBAHMIO, UTOOBI CTEIEeHH
Ka»KJI0r0 U3 COMHOXKHTEJIEH ObLIM MEHbIIE CTENEHH IIPOU3BEIEHHSI.



Il1l. JdeaumocTb MHOTOYJIEHOB

easb 1. [Ipedcmasumes mHocouser 8 sude npou3sedeHus mMHO20-
YACHOB.

OnHako, B 3TOH MOCTAHOBKE LeJib | l\(/)IO}KeT ObITb JOCTHIHYTA TPHBH-
asbHbIM o6pasoMm: f(z) = 2" f(x) = % - (2f(z)) = .... CnenoBaresib-
HO, 3a7aua TpedyeT yrouHenust. HauboJsiee ecTeCTBEHHBIM SIBJISIETCS TPE-
6oBaHKe, YTOObI HU OJUH U3 MHOXKHUTeJseH He umes crernedb 0. CreneHb
MPOU3BEICHHs] MHOIOUJIEHOB PaBHA CyMMe CTereHel COMHOXKHTEIeH, Mo-
3TOMY TOCJeHee yCJI0BHE PABHOCHJILHO TPeGOBAHMIO, UTOOBI CTEIEeHH
Ka»KJI0r0 U3 COMHOXKHTEJIEH ObLIM MEHbIIE CTENEHH IIPOU3BEIEHHSI.

CJie10BaTebHO, 11eJ1b | MOXKHO YTOUHUTh, HAITPUMED, CJIEAYIOLIUM 00~
PasoM.



Il1l. JdeaumocTb MHOTOYJIEHOB

Leab 2. [Ipedcmasumo mHoeouren 8 sude npoussedeHus MHO20-
YACHOB MeHblULell CeneHu.



I1I.1. Aaroputrm EBkauaa

Leab 2. [Ipedcmasumo mHoeouren 8 sude npoussedeHus MHO20-
YACHOB MeHblULell CeneHu.

B nouckax nytel NOCTHXKeHUs Lesd 2 HauboJiee MepCreKTUBHBIM
NPEeACTABAACTCH IPUMEHEHHUE CTPATeruu MOUCKa aHaJ0Tr1u.,



I1I.1. Aaroputrm EBkauaa

Leab 2. [Ipedcmasumo mHoeouren 8 sude npoussedeHus MHO20-
YACHOB MeHblULell CeneHu.

B nouckax nyted JOCTH:KeHHS liei 2 HauboJiee MepCrneKTUBHBIM
NPeACTaBASETCS NPUMEHEHHEe CTpaTeruy rnoucka aHajaoruu. MHoOro-
UJIEH €CTb JIMHEHHAss KOMOWHAUMs CTElNeHEd HEKOTOPOHU IMepeMEeHHOHU.
[IpencraBneHue «oObeKTa» B BUJE JIMHEHHOM KOMOWHALMH CTerneHen
BCTpeuaeTcsi, HalpuMmep, MpH MO3ULIMOHHOKM 3amnucH yucsaa. CKaxkeMm, B
3amnucH ynesa 528 uudpbl paccMaTpUBAIOTCS KaK CUMBOJIBI.
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I1I.1. Aaroputrm EBkauaa

Leab 2. [Ipedcmasumo mHoeouren 8 sude npoussedeHus MHO20-
YACHOB MeHblULell CeneHu.

B nouckax nyted JOCTH:KeHHS liei 2 HauboJiee MepCrneKTUBHBIM
NPeACTaBASETCS NPUMEHEHHEe CTpaTeruy rnoucka aHajaoruu. MHoOro-
UJIEH €CTb JIMHEHHAss KOMOWHAUMs CTElNeHEd HEKOTOPOHU IMepeMEeHHOHU.
[IpencraBneHue «oObeKTa» B BUJE JIMHEHHOM KOMOWHALMH CTerneHen
BCTpeuaeTcsi, HalpuMmep, MpH MO3ULIMOHHOKM 3amnucH yucsaa. CKaxkeMm, B
3amucH yucJa 528 uudpbl paccMaTPUBAIOTCS Kak CUMBOJIbL. Hanomuum,
yTo LMppa — 310 OyKBa, CUMBOJI. Kar 101 1M pe <110 yMoJadaHnio» co-
MOCTaBJISIETCS OJJHO3HAUHOE UUCJIO.



I1I.1. Aaroputrm EBkauaa

Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
H28 =
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Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
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I1I.1. Aaroputrm EBkauaa

Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
528 =5-102+2-10+



I1I.1. Aaroputrm EBkauaa

Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
528 =5-10°+2-10+8.



I1I.1. Aaroputrm EBkauaa

Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
528 =5-10°+2-10+8.

BbipaxkeHne B MpaBOHW UAaCTH MOXKHO paccMaTPpUBaTh KaK 3HAUEHHE
MHOrouJjieHa 5x? + 2z + 8 npu x =



I1I.1. Aaroputrm EBkauaa

Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
528 =5-10°+2-10+8.

BhipaxkeHue B MpaBOd Y4acTH MOXKHO paccMaTpUBATh Kak 3HaueHHe
MHorousieHa 5z + 2z + 8 npu x = 10.



I1I.1. Aaroputrm EBkauaa

Ec/iu Mbl TNPUMEHHUM CTpaTervid CMeHbl poJiel M Npuopurte-
TOB, W TOCTaBUM 3ajauy MpeacTaBjeHHs] yucaa 528 ¢ MOMOIIbIO UH-
ce, ob603HayaeMblXx UUbpamMu D, 2 U 8, TO TMOJYUUM BbIpaXKEHHE
528 =5-10°+2-10+8.

BhipaxkeHue B MpaBOd Y4acTH MOXKHO paccMaTpUBATh Kak 3HaueHHe
MHorousieHa 5z + 2z + 8 npu x = 10.

DTa aHaJIOrusl MeXKJly HaTypaJibHbIMH UMCJIaMH U MHOTIOUYJIEHAMM 1103~
BOJISIET TIEPEHECTH HEKOTOPbIE MOJIE3HbIE ONepallMi TEOPUU UUCEJT B TEO-
pHUIO MHOTOUJIEHOB. B yacTHOCTH, Mbl NepeHeceM Ha ajareOpy MHOrouJie-
HOB aseopumm Eskauda nenenusi oqHOro HaTypaJJbHOTO UHCJa Ha JIPY-
roe.



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).
basa nHaykuuu:



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).
ba3za unaykuuu: ecaiv deg(f) < deg(g), To MOXKHO MOJIOKUTb p(x) = 0,

r(z) = f(=).



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

ba3za unaykuuu: ecaiv deg(f) < deg(g), To MOXKHO MOJIOKUTb p(x) = 0,
r(z) = f(z).

Hanpumep, nycts f(z) =3 — 4z, g(z) =2 — x — 2% Torxa



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).
ba3za unaykuuu: ecaiv deg(f) < deg(g), To MOXKHO MOJIOKUTb p(x) = 0,

r(z) = f(z).
Hanpumep, nycts f(z) =3 — 4z, g(z) =2 — x — 2% Torxa

3—dr= 0 -(2-z-—2°)+(3—4x)



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(z) = p(z) - g(x) + r(x).
Joka3areabctBo. Muaykuwms o deg( f).
ba3za unaykuuu: ecaiv deg(f) < deg(g), To MOXKHO MOJIOKUTb p(x) = 0,
r(z) = f(z).
Hanpumep, nycts f(z) =3 — 4z, g(z) =2 — x — 2% Torxa

3—4dr=_0 -£2—x—x21+£314xl

f(x) p(z) g‘@) r(z)




I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).
ba3za unaykuuu: ecaiv deg(f) < deg(g), To MOXKHO MOJIOKUTb p(x) = 0,
r(z) = f(z).

baza nnaykuuu rokazana.



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenenb MHorousena h(z) = f(x) — g—” 2" . g(x) MeHbllIE N.
m



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenenb MHorousena h(z) = f(x) — g—” 2" . g(x) MeHbllIE N.
m

Hanpumep, nycts f(z) =2+ 2 — 2% + 323 — 2t — 22°, g(2) =2 — 2 — 2%



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenenb MHorousena h(z) = f(x) — g—” 2" . g(x) MeHbllIE N.
m

Hanpumep, nycts f(z) =2+ 2 — 2% + 323 — 2t — 22°, g(2) =2 — 2 — 2%

ﬂx‘r’*z — x—12?
SRS

h(z) =2+ 2 —2®+ 323 — 2'—22° —



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenens mHorousena h(x) = f(x) — g—” "™ . g(x) MeHbllIE N.
m

Hanpumep, nycts f(z) =2+ 2 — 2% + 323 — 2t — 22°, g(2) =2 — 2 — 2%

_ 2 4 (=2) (=2) 4 (=2)
h(z)=2+4+x— 2>+ 32— —2%5—(_—1>£3-2—m3§ —m(—l)x‘r’



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).
War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh

flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenenb MHorousena h(z) = f(x) — g—” 2" . g(x) MeHbllIE N.
m

Hanpumep, nycts f(z) =2+ 2 — 2% + 323 — 2t — 22°, g(2) =2 — 2 — 2%
—2 —2
h(z) =2+ x— 2?4+ 323 — 2! ——( )1:3-2——( )334

(=1) (=1)



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenenb MHorousena h(z) = f(x) — g—” 2" . g(x) MeHbllIE N.
m

Hanpumep, nycts f(z) =2+ 2 — 2% + 323 — 2t — 22°, g(2) =2 — 2 — 2%
h(x) =2+ x — 2? + 2° — 22 — crenens nonusuiacs!



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4+a,-2" glx)=by+bix+...+ by

Torna crenenb MHorousena h(z) = f(x) — g—” 2" . g(x) MeHbllIE N.
m

[TosTomy 151 h(x) YyTBEPXKIACHHE TEOPEMbI BEPHO:
h(z) = g(x) - q(z) +r(z), deg(r) < deg(g).



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4a, 2" glx)=by+bx+...+0bya™,

h(z) = fz) — 8- an ().

h(z) = g(z) - q(x) + r(z), deg(r) < deg(g). CnenoBaresbHo,

an

f@) =3 glw) = hlz)



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4a, 2" glx)=by+bx+...+0bya™,

h(z) = fz) — 8- an ().

h(z) = g(z) - q(x) + r(z), deg(r) < deg(g). CnenoBaresbHo,

an

fl@) == 2" glz) = hlz) = g(x) - q(x) +r(2),



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(x) = p(z) - g(z) + r(x).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4a, 2" glx)=by+bx+...+0bya™,

Qn

f(z) — b """ g(z) = g(z) - q(z) +r(z), deg(r) < deg(g),

flo) = gta) - (ato)+ 720 ) 4 rlo),



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U
r(z), umo deg(r) < deg(g) u f(x) = p(x) - g(x) + r(z).

Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh
flx)=ap+ax+...4a, 2" glx)=by+bx+...+0bya™,

f(a) = gla)- (q<x> 4 an m) r(z), deg(r) < deg(g).



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-

nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-

eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(z) = p(z) - g(x) + r(x).
Joka3areabctBo. Muaykuwms o deg( f).

War unaykuuu: nyctb deg(f) > deg(g) U 115 BCeX MHOTOUJIEHOB CTe-
reHu MeHblei, ueM deg( f) yTBep:KieHHe TeopeMbl cripaBeyiuBo. [1ycTh

flx)=ap+ax+...+a, x",

f(@) = gla) (q@:) g O

bm
\
~

g(x) =by+ brx + ...+ ba™,

x”m> +r(x), deg(r) < deg(g).

7

(x

~—

!

TeopeMa JOKad3adHa.



I11.2. Teopema o AeleHUH C OCTATKOM

Teopema 2 (o nesneHuu c octatkom). /[1a a0bovix 08yx mHoco4 e-
nos f(x) u g(x) c koaghduyuenmanu us noss K, ede cmenenv mHo-
eounena g(xr) He pagHa —oo, HAdYmcsa makue MHoO2o4AeHbL p(x) U

r(z), umo deg(r) < deg(g) u f(z) = p(z) - g(x) + ().

PaccmoTperb npumep?



[11.3. H.O.J.u H.O.K. MmHOrounesos

[Iponosmkast mouck nyTeld NOCTHXKEHHUS LeiM 2, BEPHEMCSl K aHaJso-
FUH MKy MHOTOUJeHaMu U uncjamu. OJJHUMH U3 OCHOBHbBIX orepalui
U151 BBEJIEHUSI MTOHATUS «pallMOHAJbHOE Ynca0» B opMe 0ObIKHOBEH-
HbIX JIpOOEH SIBJISIIOTCST ONepaluuy BbIUMCJEHUS Hanbosbiero oouero
peauteas (H.O.[.) u HaumeHbliero o6uiero kparHoro (H.O.K.). B
JAHHOM pasjiesie Mbl OCYLLIECTBUM M€PEHOC ITUX KOHCTPYKLMH B TEOPHUIO
MHOTOUJIEHOB.



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O.[l. neautensi u octatka ot nenenus). Ecau  r(x)
— HeHYAeB0ll Ocmamok om 0eseHus mMHoeoureHa f(x) Ha MHO2O-

unren g(x), mo HO 4. (f(z),g(x)) = H.O. A (g(x),r(x)).

JloKa3aTeJbCTBO.



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80ll ocmamoK om deseHus MHo204AeHa f(T)

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

JlokasarenbctBo. Ecan deg(g(x)) > deg(f(x)), To r(x) =
Ka3blBaTh Heuero. [ToaTomy MoxKHO cunTaTh, uto deg(g(z)) < deg(f(x)).

HA MHOcO-



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Hoka3zareabctBo. Ecan deg(g(x)) > deg(f(x)), To r(x) = f(x) u no-
Ka3blBaTh Heuero. [ToaTomy MoxKHO cunTaTh, uto deg(g(z)) < deg(f(x)).

Jlocmamouno dokazamo, 4mo 8CAKUL 00Ul deaumenro MHO2O-
urenos f(x)u g(x) deaum nayesro mHoeourer r(x) u Haobopom,



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Hoka3zareabctBo. Ecan deg(g(x)) > deg(f(x)), To r(x) = f(x) u no-
Ka3blBaTh Heuero. [ToaTomy MoxKHO cunTaTh, uto deg(g(z)) < deg(f(x)).

Jlocmamouno dokazamo, 4mo 8CAKUL 00Ul deaumenro MHO2O-
unrenos f(x) u g(x) deaum nayero mHo2ouseH r(x) u Ha0bopom, 8Cs-
Kuil obuyuil deaumeno MHO204AeHO8 1(x) U g(x) deaum Hayeao MHO-
eounen f(x).



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Hoka3zareabctBo. Ecan deg(g(x)) > deg(f(x)), To r(x) = f(x) u no-
Ka3blBaTh Heuero. [ToaTomy MoxKHO cunTaTh, uto deg(g(z)) < deg(f(x)).

[Tycthb d(z) — o6umi nenntens MHorousieHoB f(x) u g(x). Hano no-
KasaTb, UTO d(x) IeJUT HALeJI0 MHOTOUJIEH 7 ().



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Hoka3areabctBo. Ecau deg(g(x)) > deg(f(z)), To r(x) = f(x) u no-
Ka3blBaTh Heuero. [ToaTomy MoxKHO cunTaTh, uto deg(g(z)) < deg(f(x)).

[Tycthb d(z) — o6umi nenntens MHorousieHoB f(x) u g(x). Hano no-
Ka3aThb, UTo d(x) J1euT Halleno MHorousieH r(x). [TepeBenem 3Tu yTBEp-
XKJIEHHST HA «SI3bIK PABEHCTB M HEPABEHCTB»:



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Hoka3zareabctBo. Ecan deg(g(x)) > deg(f(x)), To r(x) = f(x) u no-
Ka3blBaTh Heuero. [ToaTomy MoxKHO cunTaTh, uto deg(g(z)) < deg(f(x)).
[Tycthb d(z) — o6umi nenntens MHorousieHoB f(x) u g(x). Hano no-
Ka3aThb, UTo d(x) J1euT Halleno MHorousieH r(x). [TepeBenem 3Tu yTBEp-
XKJIEHHST HA «SI3bIK PABEHCTB M HEPABEHCTB»:
fx) = u(z)d(x) = p(x)g(z) + r(z),
g(x) = v(x)d(z),
0 < deg(r(z)) < deg(g(x)) < deg(f(z)).



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [TycTh d(x) — ob6umil nesure L MHOTOUIEHOB f ()
u g(x). Hano nokasatb, uto d(x) 1esnT HaLes 0 MHOTOUJIEH 7 ().
fz) = u(z)d(z) = p(z)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(z)) < deg(g(z)) < deg(f(z)).
u(z)d(z) = p(x)g(z) +r(z)



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [TycTh d(x) — ob6umil nesure L MHOTOUIEHOB f ()
u g(x). Hano nokasatb, uto d(x) 1esnT HaLes 0 MHOTOUJIEH 7 ().
fz) = u(z)d(z) = p(z)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(x)) < deg(g(x)) < deg(f(x)).
u(z)d(z) = p(x)v(z)d(z) + r(z)



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [TycTh d(x) — ob6umil nesure L MHOTOUIEHOB f ()
u g(x). Hano nokasatb, uto d(x) 1enuT HaLe 0 MHOTOUJIEH 7 ().
fz) = u(z)d(z) = p(z)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(z)) < deg(g(z)) < deg(f(z)).
u(z)d(x) = p(x)v(z)d(x) + r(x), oTKyna
r(z) = u(z)d(x) — p(z)o(z)d(z) =



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [TycTh d(x) — ob6umil nesure L MHOTOUIEHOB f ()
u g(x). Hano nokasatb, uto d(x) 1esnT HaLes 0 MHOTOUJIEH 7 ().
fz) = u(z)d(z) = p(z)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(z)) < deg(g(z)) < deg(f(z)).
u(z)d(z) = p(z)v(z)d(z)

)
r(z) = u(@)d(x) - p@)o(e)d(x) = (u(z) - p(x)o(x)) d(x).



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Jloka3aTeabCcTBO. 3HAUUT, ecaU d(x) — OOLIMH JeJUTe b MHOTOUJIe-
HoB f(z) u g(x), TO r(T) = (v(a;) — p(x)v(x)) d(x). DTO 03HAUAET, UTO
d(x) nesuT HalleJl0 MHOTOUJIEH 7(x).



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().



I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().
[TepeBenem 3TH yTBepK/I€HHS HA «SI3bIK PABEHCTB U HEPABEHCTBY!

[ f(x) = plx)gla) + r(z),
g(x) = alz)c(x),
7“( ) fz)e(z),
eg(r(z)) < deg(g(x)) < deg(f(x)).

7\




I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().
[TepeBenem 3TH yTBepK/I€HHS HA «SI3bIK PABEHCTB U HEPABEHCTBY!

(

f(x) = plx)g(z) +r(z),

g(x) = alz)e(x),

7“( ) = B(x)c(x),

< deg(r(z)) < deg(g(x)) < deg(f(x)).
f (:c) = p(x)g(z) +r(z)

7\




I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().
[TepeBenem 3TH yTBepK/I€HHS HA «SI3bIK PABEHCTB U HEPABEHCTBY!

[ f(x) = pla)gla) + r(z),
g(x) = alz)e(x),
7“( ) = B(x)c(x),
< deg(r(z)) < deg(g(x)) < deg(f(x)).
)+

f(:v) p(x)a(z)c(r) + ()

7\




I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().
[TepeBenem 3TH yTBepK/I€HHS HA «SI3bIK PABEHCTB U HEPABEHCTBY!

[ f(x) = plx)gla) + r(z),
g(x) = alz)c(x),
7“( ) = B(x)e(x),
< deg(r(z)) < deg(g(x)) < deg(f(x)).
)+

f(:v) p(x)a(z)c(z) +r(r)

7\




I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().
[TepeBenem 3TH yTBepK/I€HHS HA «SI3bIK PABEHCTB U HEPABEHCTBY!

[ f(x) = plx)gla) + r(z),
g(x) = alz)c(x),
7“( ) Blz)elz),
eg(r(x)) < deg(g(z)) < deg(f(x)).
)

f (.:c) = p(:v)a(fv)c z) + f(x)c(z)

7\




I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. [lycTb Teneps ¢(x) — oOUMH AeNUTeb MHOTOUIe-
HoB g(x) u r(x). Hano nokasatb, uto ¢(x) 1enuT Hallesio MHOTOUJIEH f ().
[TepeBenem 3TH yTBepK/I€HHS HA «SI3bIK PABEHCTB U HEPABEHCTBY!

[ f(x) = plx)gla) + r(z),
g(x) = alz)c(x),
7“( ) Blz)elz),
eg(r(x)) < deg(g(z)) < deg(f(x)).
)

f(x) = p(:v)a(fv)c ) +

7\




I11.4. Teopema o H.O./l. nenuTesisa u ocTaTKa OT AeJeHUS

Teopema 3 (o H.O./l. nenurens u ocrarka ot aenenus). Ecau r(x)
— HeHYAeB80l OcmamoK om 0eAeHus MHO204AeHA f(T) HA MHO2O-

uren g(x), mo HO. M. (f(z),g(z)) = H.O.IL (g(x), r(x)).

Joka3areabcTBo. Mtak, ecau ¢(x) — oOUIME AeaUTe b MHOTOUJIE-
HOB g(x) u r(x), TO

flw) = (p@)alz) + B(x)) c(a).

CJie1oBaTe IbHO, ¢(x) AMUT HALleI0 MHOTOUJIeH f(x).

Nrak, nokaszaHo, 4TO BCAKHH OOUIMH JeJUTeNb MHOTOUJeHOB f(x)
U g(x) NeNUT HalleJ0 MHOTOUJIeH 7 () 1 HA06OPOT, BCAKUN OOLIMH 1e1-
TeJIb MHOTOUJIEHOB 7() U g() 1T HAles0 MHOTOUJIeH f(x).

OTcioa caeayeT 3aKatoueHre TEOPEMBI.

Paccmorperb npumep?



IV. KopHu MHOrou/jeHoB

AHaJsiorust Mexxay MHOroUJieHaMH M YMCJIaMH1 He SIBJISIETCS HCUepIibiBa-
toutel. [TosieaHo MpoBeCcTH aHaJIOTHIO ¢ IPYTUMH 0ObeKTamu. MHorousie-
HY MOXKHO COTOCTaBHUTb (DYHKIIMIO, 3a7aBAaeMyl0 3TUM aJjirebpanuecKuM
BbIpa>KeHHUEM.



IV. KopHu MHOrou/jeHoB

AHaJsiorust Mexxay MHOroUJieHaMH M YMCJIaMH1 He SIBJISIETCS HCUepIibiBa-
toutel. [TosieaHo MpoBeCcTH aHaJIOTHIO ¢ IPYTUMH 0ObeKTamu. MHorousie-
HY MOXKHO COTOCTaBHUTb (DYHKIIMIO, 3a7aBAaeMyl0 3TUM aJjirebpanuecKuM
BbIpa>KeHHUEM.

B cooTBeTCTBUHU CO cTpaTerued NpUOPUTETHOTO U3YUEHUSI IKCTpe-
MaJbHbIX CUTYallui €CTECTBEHHO PACCMOTPETh CUTYallMH, KO



IV. KopHu MHOrou/jeHoB

AHaJsiorust Mexxay MHOroUJieHaMH M YMCJIaMH1 He SIBJISIETCS HCUepIibiBa-
toutel. [TosieaHo MpoBeCcTH aHaJIOTHIO ¢ IPYTUMH 0ObeKTamu. MHorousie-
HY MOXKHO COTOCTaBHUTb (DYHKIIMIO, 3a7aBAaeMyl0 3TUM aJjirebpanuecKuM
BbIpa>KeHHUEM.

B cooTBeTCTBUHU CO cTpaTerued NpUOPUTETHOTO U3YUEHUSI IKCTpe-
MaJbHbIX CUTYallMh €CTECTBEHHO PACCMOTPETh CUTyalMH, KOTJAa JUOO
3HAaYeHHEe TMePeMEHHON PaBHO «CaMOMY 3KCTPEMaJibHOMY» UHCJy, JHOO
3HAaYeHUe MHOTOUJIEHA PABHO €CAMOMY 3KCTPEMAJILHOMY>» UHUCJTY.



IV. KopHu MHOrou/jeHoB

AHaJsiorust Mexxay MHOroUJieHaMH M YMCJIaMH1 He SIBJISIETCS HCUepIibiBa-
toitedt. [Tosie3Ho npoBecTH aHaJIoTHIO ¢ IPYTUMH 0O'bekTaMu. MHorouJie-
HY MOXKHO COTOCTaBHUTb (DYHKIIMIO, 3a7aBAaeMyl0 3TUM aJjirebpanuecKuM
BbIDAXKEHHUEM.

B cooTBeTCTBHH CO cTpaTermeil NPUOPUTETHOTO H3YyUEHUS IKCTpe-
MaJibHbIX CUTYyalluil €eCTECTBEHHO PacCMOTPeThb CHUTYallMM, Korja Jinoo
3HaueHHe MepeMEeHHOH PaBHO «CaMOMY 3KCTpPeMaJslbHOMY» YHCJY, JUOO
3HaueHHe MHOToUJieHa PAaBHO «CaMOMY KCTPeMaJibHOMY>» UHCJTY.

«CaMbIM 3KCTpeMaJibHbIM» YMCJOM siBJsieTcsi, oueBUHO, 0. DTO 06-
CTOSITE€JIbCTBO SIBUJIOCH OJIHOM M3 TIPUUMH JJIsT BBEJEHHUS CIEelHaJbHOr0
MOHSATHS — KOPHSI MHOTOUJIEHA.



IV. KopHu MHOrou/jeHoB

Onpeneaenue 3. [lycmo f(x) — mMHO204AeH HAO Koabyom K. Iae-
Mmenm a koavya K Hasvieaemcs KopHeM mHocouseHa f(x) moeda u
moabko moeoda, koeda f(a) =0, ede 0 — HYyres0l INeMeHmM KONb-
ya K.



IV. KopHu MHOrou/jeHoB

dopmyJsia 11 OTbICKAHHS KOPHEH MHOTOUJIeHa MepBOK CcTereHu Oblja
M3BeCTHa B TJIyOOKOH JApeBHOCTH. KOpHU KBajpaTHOro ypaBHEHHsT yme-
JIM HAXOJUTh ellle JpeBHUe rpeku. J1/1s1 KyOnuecKoro ypaBHeHHUs1 COOTBET-
cTByO1IMEe (PopMysibl ObIIK MOJydeHbl B 1535 roly HTaJbTHCKUM MaTe-
matukom Hukkoso Tapranbu®. xxeponumo Kapnano B 1545 roay ony6-
JIMKOBaJl B cBoell KHUre «Bennkoe uckyccerBo, uan O npaBusax anre6-
pbI» (hOPMYJIbI JIJIT KOPHEH MHOTOuJIeHa CTeNeHu 4, MoJydeHHble yueHH -
koM Kapnano JIynosuko @eppapu. Kasasnocn, uto eliie HeMHOro — U 6y-
JIeT MoJiydeHa hopmy.Jia JJisi KopHel MHorouJieHa Jito6o crenenu! Ho...

sWsnauanbHo Tapranbsg — B nepeBoje «3auka» — Obl1o npo3suileM Hukkoso PoHtaHna, HO MOTOM
MpeBpaTUIOCh B (DAMHUJIHIO.



IV. KopHu MHOrou/jeHoB

dpaniyskuii MaTematik dpapuct [anya’ nokasas, uto 1y MHOroUJIe-
Ha cTerneHu OoJiblile 4 He CyllecTByeT POPMYJibl BLIUUCTEHUS HX KOPHEH,
MCMOJIb3YIOLIMX apudMeTHUeCKHe orepallMd U pajauKkaJbl. Kakyio npo-
6J1eMaTUKy B T€OPUM MHOIOUJIEHOB, CBSI3AHHYIO C KOPHAMM MHOTOUJIE-
HOB, MOXKHO MpeayioKUTh? MOKHO paccMaTpUBaTh MHbIE CITOCOOBI MO-
MCKA KOPHEH MHOIOUJIEHOB, B MEPBYIO ouepe/lb, MPUOJHKEHHbIE BbIUUC-
JIeHUS1. DTOT MOJX0JL MOXKHO PAaCCMATPUBATh KAk pe3yJ/ibTaT PUMEHEHHS
CTpaTeruu nocTpoeHus Mmojesn. SHauuTe/bHble yCreXu OblIN JOCTUT -
HYTbI [IPH IPUMEHEHUH CTPATET MU MEPEX0/1a OT U3yUYeHUs OTAEJbHOTO0
00beKTa K U3yUEHHUI0 CUCTEMbl 0ObEKTOB U CTpaTeruu odorauieHus
moesu. COOTBETCTBYIOLIME Pe3yJ/bTaThbl OYyT MPHUBEIEHbBI HUXKE,

‘Tonpl :xku3nu 1811—1832. On noru6, Koraa emy elile He ucrosiHuacs 21 roxa!



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

JloKa3aTeJbCTBO.



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

Jloka3zateabcTBO. [1eobxodumocne. CoraacHo Teopeme 0O JeJIeHnH C
ocratkoMm f(x) = (x —a) - p(z) + r(z), tae deg(r) < deg(x —a) =1, To
ectb 7(x) = b niig HekoToporo b u3z K. CjenoBaresbHo,



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

Jloka3zateabcTBO. [1eobxodumocne. CoraacHo Teopeme 0O JeJIeHnH C
ocratkoMm f(x) = (x —a) - p(z) + r(z), tae deg(r) < deg(x —a) =1, To
ectb 7(x) = b niig HekoToporo b u3z K. CjenoBaresbHo,

0= fla)=(a—a)-pla) +b=0,

T0 ecThb f(x) = (x — a) - p(x), uTo U TpeGOBAOCH I0KA3ATb.



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

Joka3areabCTBO. Hocmamounocme OYeBH/HA:
fla)=(a—a) -pla)=0-pla) =0, TO ecTb a SBJSETCH KOPHEM
MHorouJsieHa f(x), uTo U TpeGOBaJIOCh J10KA3aTh.



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

CaencrBue 1 (usreopemniBesy). Ecau a u b — pasauurole KOPHU MHO-
eounena f(x) wao nosem K, mo f(x) = (r —a)(x — b)g(x) 012 HekoO-
mopoeo mHoco4useHa g(x).

Jloka3aTeJbCTBO.



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

CaencrBue 1 (usreopemniBesy). Ecau a u b — pasauurole KOPHU MHO-
eounena f(x) wao nosem K, mo f(x) = (r —a)(x — b)g(x) 012 HekoO-
mopoeo mHoco4useHa g(x).

Hoka3areabctBo. [lo Teopeme besy f(z) = (z — a) h(x). Tak kak b
— KOopeHb MHorousieHa f(x), 10 0 = f(b) = (b a) h(b).

7Ao



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

CaencrBue 1 (usreopemniBesy). Ecau a u b — pasauurole KOPHU MHO-
eounena f(x) wao nosem K, mo f(x) = (r —a)(x — b)g(x) 012 HekoO-
mopoeo mHoco4useHa g(x).

Hoka3areabctBo. CijenoparenbHo, f(x) = (x —a)h(x) u h(b) = 0.
[To Teopeme bBesy h(x) = (x — b) g(x), TO ecThb



IV.1. Teopema besy

Teopema 4 (be3y). Jaemenm a nora K asademcsa KOpHem MHO2O-
unrena f(x) Henyresoli cmenenu (mo ecmo f(a) = 0) moeda u moiao-
Ko moeda, koeda f(x) = (x — a) - p(x) 049 HEKOMOPOEO MHO2OYAC-
Ha p(x). HHoimu crosamu, a 1845emces KOpHeMm MHOOUAEeHA 8 MOM U
MOALKO MOM CayHae, K020a IMon MHOOUAeH 0eAUmMCa HAUEeA0 Ha
MHO2OUNCH T — a.

CaencrBue 1 (usreopemniBesy). Ecau a u b — pasauurole KOPHU MHO-
eounena f(x) wao nosem K, mo f(x) = (r —a)(x — b)g(x) 012 HekoO-
mopoeo mHoco4useHa g(x).

Hoka3areabctBo. CijenoparenbHo, f(x) = (x —a)h(x) u h(b) = 0.
[To Teopeme bBesy h(x) = (x — b) g(x), TO ecThb
f(x) = (z —a)(x — b) g(x), uTo 1 TpeHOBANOCH 10KA3ATh.



IV.2. KpatHocTb KOpHS

[Ilyctb @ — xopenb wMmHorouseHa f(xz). Ilo Teopeme bBegy
f(x)=(r—a)g(x). Ecin a nas g(x) Takke siBjseTcss KOPHEM, TO
no teopeme besy g(z) = (z —a)h(z), o ectv f(x) = (z — a)*h(z).
[Tponoskasi aToT TMpoiiece, MoJiyuaeM B KOHIE KOHIIOB TpeJICTaBIeHHe
muorounena f(z) B Bume f(z) = (x —a)"p(x), rne pla) #0 u p(x)
— MHoroujeH. Bo MHOTHX MpPUJIOXKEHHUSAX HCMOJb3yeTCs UUCJ0 k, U4TO
SIBUJIOCh OCHOBAHHEM JIJIs1 BBEJIEHUS CJIEJIYIOLIETO MOHSTHSI.



IV.2. KpatHocTb KOpHS

[Ilyctb @ — xopenb wMmHorouseHa f(xz). Ilo Teopeme bBegy
f(x)=(r—a)g(x). Ecin a nas g(x) Takke siBjseTcss KOPHEM, TO
no teopeme besy g(z) = (z —a)h(z), o ectv f(x) = (z — a)*h(z).
[Tponoskasi aToT TMpoiiece, MoJiyuaeM B KOHIE KOHIIOB TpeJICTaBIeHHe
muorounena f(z) B Bume f(z) = (x —a)"p(x), rne pla) #0 u p(x)
— MHoroujeH. Bo MHOTHX MpPUJIOXKEHHUSAX HCMOJb3yeTCs UUCJ0 k, U4TO
SIBUJIOCh OCHOBAHHEM JIJIs1 BBEJIEHUS CJIEJIYIOLIETO MOHSTHSI.

Onpenenenue 4. Ecau a — KopeHv mHoeousena f(x), mo KpaTHO-
CTbI0O KOPHSl HA3blBACMCS MAKOe HAMYpaibHoe 4ucao k, 4mo

flz) = (z = a)* g(a), (1)

ede g(x) — MaKoil MHOCOUACH, HMO a4 He ABALeMCA e20 KOPHEM.



IV.3. Teopema Buera

Teopema 5 (Buera). ° Ecau MHO20UNEH
ay+ a4 ... +a, 12"+ 2" pasaoswcum nad nosem K 8 npo-
uzgederue MHO20UNCHOB NePBOLL CMEeNneHu:
a+axr+ ... Fa 2"t +a=(x—ay)...(x —a,) =[[}_; (x — ag),
ede o; € K, mo

( ag = (—1)”@10&2 <Oy,

a; = (_1)n—1 (041042 v Q1 T 1O .. Q9O T .
...—|-042043...Oén),

)

3

S
I

a1 + ...+ oy, s+ ..+ oo ..
+ .. T 010y,
an_lz—(ozl—i—ozg—i—...—I—ozn),

sdpancya Buera — dpanuyskuit matematuk, 1540—1608.



IV.3. Teopema Buera

Teopema 5 (Buera). Ecau mrnoeourern ag+ a1x + ... + ap_12" 1 + 2"

pasaoncum Hao nosem K 8 npousdsedenue MHO20UACHOB NEpPBOI
CMenemil:

a+axr+ ... Fa 2"t +a=(x—ay)...(x —a,) =[[}_; (x — ag),
edea; € K, mo a;=

ey Y Yy 0 o

k1=1 ko=k1+1 kj_1=kj o1 kj=k; 1+1 \me{l; ..; ni\{k1;..; kj}

JloKa3aTesJbCTBO 3TONW TEOPEMbI Mbl TPUBOJUTH HE OYIEM.



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NpOU3BOAHOM

[Tpy NpUOMKEHHBIX BbIUMCJIEHHUSIX KOPHEH MHOTOUJIEHOB BO3HHUKAIOT
TPYJHOCTH C HAXOXKJIEHUEM KPaTHbIX KOPHEH.



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM
[Tpy NpUOMKEHHBIX BbIUMCJIEHHUSIX KOPHEH MHOTOUJIEHOB BO3HHUKAIOT

TPYJHOCTH C HAXOXK/JICHHUEM KPAaTHbIX KOPHEH.

Y
2l Paccmotpum rpacduk gyHKIMH

fla) = (z+1)(x - 1)

OOBIUHO TPHU YHCJIEHHBIX BBIUMCJIEHHSAX KOPHS OJIM30CTh HalJIeHHO-
ro MpUOJMAKEHHOTO 3HAUEHUS X, K TOUHOMY 3HaHHIO KOPHS (PYHKIMH f
OMNPEEJISIOT C TIOMOIIIbI0 3HaUeHus f(z;,).



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM
[Tpy NpUOMKEHHBIX BbIUMCJIEHHUSIX KOPHEH MHOTOUJIEHOB BO3HHUKAIOT

TPYJHOCTH C HAXOXK/JICHHUEM KPAaTHbIX KOPHEH.

Y
2l Paccmotpum rpacduk gyHKIMH

f(z)=(z +1)(x —1)% O6pature BHHMA-
HUe Ha 3HaueHHs] (YHKUUH B OKPECTHOCTH
5y Touek ¢ koopauHatamu (—1,0) u (1,0).

OOBIUHO TPH YHCJIEHHBIX BBIUMCJIEHHSAX KOPHS OJIM30CTb HalJIeHHO-
ro MpUOJHAKEHHOTO 3HAUEHUS X, K TOUHOMY 3HaHHIO KOpHS (DYHKIMH f
OMNPEEJISIOT C TIOMOIIIbIO 3HaUeHus f(z,,).



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NpOU3BOAHOM

[Tpy NpUOMKEHHBIX BbIUMCJIEHHUSIX KOPHEH MHOTOUJIEHOB BO3HHUKAIOT
TPYJHOCTH C HAXOXKJIEHUEM KPaTHbIX KOPHEH.

CpaBHHTE «TIOBEeJIEHHE» B OKPECTHOCTH TOU -
ki (1,0) rpadukoB yHKIH
fl@)=(z+1)(x - 1)

5y flx)=(z+1)(x—1)°n

OOBIUHO TPHU YHCJIEHHBIX BBIUMCJIEHHSAX KOPHS OJIM30CTh HalJIeHHO-
ro MpUOJHAKEHHOTO 3HAUEHUS X, K TOUHOMY 3HaHHIO KOpHS (PYHKIMH f
OMPEIEJISIOT C TIOMOIIIbIO 3HaUeHus f(z;,).



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM
[Tpy NpUOMKEHHBIX BbIUMCJIEHHUSIX KOPHEH MHOTOUJIEHOB BO3HHUKAIOT

TPYJHOCTH C HAXOXK/JICHHUEM KPAaTHbIX KOPHEH.

Y
CpaBHUTE «TOBeJIEHHE» B OKPECTHOCTH TOU-

ki (1,0) rpadukoB yHKIH

flx) = (z+ 1) - 1)
/@ x: flx)=(z+1@—-1)0n
flx) = (z+ 1)z - 1"

OOBIUHO TPHU YHCJIEHHBIX BBIUMCJIEHHSAX KOPHS OJIM30CTh HalJIeHHO-
ro MpUOJHAKEHHOTO 3HAUEHUS X, K TOUHOMY 3HaHHIO KOpHS (PYHKIMH f
OMNPEEJISIOT C TIOMOIIIbIO 3HaUeHus f(z;,).



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM
[Tpy NpUOMKEHHBIX BbIUMCJIEHHUSIX KOPHEH MHOTOUJIEHOB BO3HHUKAIOT

TPYJHOCTH C HAXOXK/JICHHUEM KPAaTHbIX KOPHEH.

Y
CpaBHUTE «TOBeJIEHHE» B OKPECTHOCTH TOU-

ki (1,0) rpadukoB yHKIH

flx) = (z+ 1) - 1)
/@ x: flx)=(z+1@—-1)0n
flx) = (z+ 1)z - 1"

[TosTomy akTyasibHOU siBAsieTcsl nmpobJsiema M30aBJEHHUS] OT KPaTHbIX
KOopHe#. B 3ToM HanpaBJ/ieHUuU MoJiyueH pellaroiui pe3yJibTart, pacCMoT-
PEHHbIHM B JIAHHOM pasjieie.



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Onpenenenue 5. [Ipou3BoaHON MHOTOUJIEHA
2
ag + a1x + ax” + ...+ a,x”

HA308eM MHO2OUNCH a + 2asx + 3asx* + ... +naz” L



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Onpenenenue 5. [Ipou3BoaHON MHOTOUJIEHA
2
ag + a1x + ax” + ...+ a,x”
HA308eM MHO2OUNCH a + 2asx + 3asx* + ... +naz” L

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO20UAeHA p(x) KpamHocmu k > 2, Mo « A8AeMmcs KOpHeMm e2o
npoussodrot p'(x) kpamuocmu (k — 1).



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).

Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS

p(z) = (x — a)fq(z), gqla) #0.



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
p(x) = (z —a)fq(x), qla) #0.

[To dhopmyJie nuddepeniipoBatHust NPpoU3BOHON NMPOU3BEIEHHUS



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
p(x) = (z —a)fq(x), qla) #0.
[To dhopmyJie nuddepeniipoBatHust NPpoU3BOHON NMPOU3BEIEHHUS

p(z) =



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
plx) = (z —a)'q(z), qla) #0.

[To dhopmyJie nuddepeniipoBatHust NPpoU3BOHON NMPOU3BEIEHHUS

P(z) = ((z — a)fq(z)) =

k



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
p(x) = (z —a)fq(x), qla) #0.
[To dhopmyJie nuddepeniipoBatHust NPpoU3BOHON NMPOU3BEIEHHUS

P(2) = ((z — a)fq(x)) = k(z — ) q(z) + (z — )¢ (z) =



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
p(x) = (z —a)fq(x), qla) #0.
[To dhopmyJie nuddepeniipoBatHust NPpoU3BOHON NMPOU3BEIEHHUS
P(x) = ((z — a)'q(2) = k(z — ) q(2) + (= — 0)'¢/(x) =
= (v — )" (kq(z) + (x — a)d(2)).



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U

NpOU3BOAHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
p(x) = (z —a)'q(z), qa)#0.
[To dhopmyJie nuddepeniipoBatHust NPpoU3BOHON NMPOU3BEIEHHUS
(e = a)'q(a) = Kz — @) q(e) + (@ — a)'(2) =
= (v — )" (kq(z) + (x — a)d(2)).

p(z) =

I1 k + (o — ! 0.
pH 5TOM qiooz) <oz_ooa)q<oz>7é



IV.4. Ilpou3BoaHasi MHOro4JeHa: TeoOpeMa O KPaTHbIX KOPHSX U
NPOU3BOJHOM

Teopema 6 (0 KpaTHbIX KOPHSIX U MPOU3BOAHOM ). Ecau oo — KopeHo
MHO2OUACHA p(x) KpamHocmu k > 2, MO « A845emcsi KOPHeM eeo

npoussodroil p'(x) kpamuocmu (k — 1).
Joka3areabcTBo. [1o onpe/eennto KpaTHOCTH KOPHS
p(x) = (z —a)fq(x), qla) #0.
(@)= (& — ) (kq(z) + (z — a)q'(z)).
[Tpu sTom kq\(a)erq’(a) +# 0. CiefioBaTesIbHO, MO OTpe/IesIEHHIO

£0 =0
KPaTHOCTH KOPHS JIEMEHT (v SIBJIsieTCSl KOPHEM MHOrouJieHa p'(x) Kpat-

Hoctu (k — 1). Teopema joKa3zaHa.



IV.5. IlpousBoaHas MHorouseHa: Teopema 06 U30aBJIeHUHU OT
KPaTHbIX KOPHEMH

Teopema 7 (06 u36aBieHUU OT KPAaTHbIX KOpHei). Ecau p(x) mHo-
204 NeH, MO CNpasedaussl caedyrouue YymaeeproeHus:

. Beakuii kopeno mHOeoUreHa p(x) A8A9eMC KOPHEM MHO2OUAe-
p(z) .
H.0.1. (p(x); p'(x))

2. Bce KOpHu MHO2OUNCHA

HAQ

p(x)
H.O0.1. (p(z); p/(z))

umerorn Kparm-

Hocmb .



IV.5. IlpousBoaHas MHorouseHa: Teopema 06 U30aBJIeHUHU OT
KpPaTHbIX KOpHEH

Jloka3areabcTBo. [lycTh o« — KopeHb MHOTOUJIeHa p(x) KpaTHOCTH k.
Torna no onpeneseHU0 KpaTHOCTH KOPHS U TEOPEME O KPaTHBIX KOPHSIX
U [IPOU3BOJIHOM

p(x) = (z —a)fq(x), p)=(r-a)"r@@), qe)#0, ra)#0.



IV.5. IlpousBoaHas MHorouseHa: Teopema 06 U30aBJIeHUHU OT
KpPaTHbIX KOpHEH

Jloka3areabcTBo. [lycTh o« — KopeHb MHOTOUJIeHa p(x) KpaTHOCTH k.
Torna no onpeneseHU0 KpaTHOCTH KOPHS U TEOPEME O KPaTHBIX KOPHSIX
U [IPOU3BOJIHOM

p(x) = (z —a)fq(x), pa)=(r-a)"r@), q@)#0, ra)#0.

) (@~ a)ql) )
H.O. 4. (p(x); p'(x)) H.E).II,. (():Z z c))z)k’q(sc); (x — a)f~1r(z))
r— a)q(x B
 (z—a)1-HO.L ((z — a)gq(z);r(x)
—(r—a) q(x)

H.O. L. ((z — a)q(z); r(z))



IV.5. IlpousBoaHas MHorouseHa: Teopema 06 U30aBJIeHUHU OT
KpPaTHbIX KOpHEH

Jloka3areabcTBo. [lycTh o« — KopeHb MHOTOUJIeHa p(x) KpaTHOCTH k.
Torna no onpeneseHU0 KpaTHOCTH KOPHS U TEOPEME O KPaTHBIX KOPHSIX
U [IPOU3BOJIHOM

p(x) = (z —a)fq(x), p)=(r-a)"r@@), qa)#0, ra)#0.

o) g(2)
H.0.1L. (p(r). /(1)) H.O.JL. ((z — a)g(e):r(2))
3HaqHT, BO-II€PBLIX, (87 ABJACTCHA KOPHEM MHOT'OYJI€EHAa

p(x)
H.O.1. (p(z); p'(x))’

JIEHUU OT KPATHbIX KOPHEH JI0KA3aHO.

T.€. TIEPBOE YTBEpPXKJAEHUE TeopeMbl 00 u30aB-



IV.5. IlpousBoaHas MHorouseHa: Teopema 06 U30aBJIeHUHU OT
KpPaTHbIX KOpHEH

Jloka3areabcTBo. [lycTh o« — KopeHb MHOTOUJIeHa p(x) KpaTHOCTH k.
Torna no onpeneseHU0 KpaTHOCTH KOPHS U TEOPEME O KPaTHBIX KOPHSIX
U [IPOU3BOJIHOM

p(z) = (z — a)'q(z), p'(z)=(r—a)rx), qla)#0, r(a)#0.
p(x) q(z)
H.O. 1L (p(x); p/'(x)) H.O. L. ((z — a)q(x); (x))

3Hauur, BO-BTODbIX, KPaTHOCTb ~ KOPHA ~ «  MHOTOuJIeHa
p(z)
H.O. 1. (p(z);p'(x))

130aBJICHUU OT KPATHbBIX KOPHEH J0Ka3aHo.
Paccmorperbh npumep?

=(xr—a)-

paBHa 1, T.e. BTOpoe YTBepxKJIeHHE TeopeMbl 00



IV.6. Pasnoxumbie u Hepa3JaoxKuMblie (HENPUBOAUMbBIE ) MHOTO-
YJIeHbl

[Touck nyteil noCcTHKEHUS 11esn 2, TpeOyeT CrelrHaNbHOTo MOHATHHHO-
ro annapara. Ero ocHoBo# fiBJaseTCA Caeaytolllee NMOHATHE.

Onpenenenue 6. Mrocousren f(x) Hazvigaemcs pasnoKUMbIM HAO
nosem K uau npuBoaumbiM Had nosem K, ecau cyujecmsy-
om maxkue mroeousenvl p(x) u q(x) usz Klzr|, umo, Bo-nepBblIX,
deg(p) < deg(f) u deg(q) < deg(f); Bo-BTOPBIX, f(2) =p(x) - ¢(2). B
APOMUBHOM CAyUae MHO204YAeH f(T) HA3blB8AEMCs HePa3J0KUMbIM
UL HENPUBOAUMbBIM Hao noaiem K.



IV.6. Pasnoxumbie u Hepa3JaoxKuMblie (HENPUBOAUMbBIE ) MHOTO-
YJIeHbl

[Touck nyteil noCcTHKEHUS 11esn 2, TpeOyeT CrelrHaNbHOTo MOHATHHHO-
ro annapara. Ero ocHoBo# fiBJaseTCA Caeaytolllee NMOHATHE.

Onpenenenue 6. Mrocousren f(x) Hazvigaemcs pasnoKUMbIM HAO
nosem K uau npuBoaumbiM Had nosem K, ecau cyujecmsy-
om maxkue mroeousenvl p(x) u q(x) usz Klzr|, umo, Bo-nepBblIX,
deg(p) < deg(f) u deg(q) < deg(f); Bo-BTOPBIX, f(2) =p(x) - ¢(2). B
APOMUBHOM CAyUae MHO204YAeH f(T) HA3blB8AEMCs HePa3J0KUMbIM
UL HENPUBOAUMbBIM Hao noaiem K.

WMubiMu csioBamu, f(x) HepasJsioKuM Haf noJieM K Toraa u ToJbKo To-
rjaa, Koraa paBeHcTBO f(x) = p(x) - ¢(x), tne p(x) v ¢(x) — MHOTOUJIEHbI
¢ K03 uiimenTaMu U3 K, BBIMOJHSETCS TOJbKO B ciiydae deg(p) = 0 uiu
deg(q) = 0.



IV.6. Pasnoxumbie u Hepa3JaoxKuMblie (HENPUBOAUMbBIE ) MHOTO-
YJIeHbl

[Touck nyteil noCcTHKEHUS 11esn 2, TpeOyeT CrelrHaNbHOTo MOHATHHHO-
ro annapara. Ero ocHoBo# fiBJaseTCA Caeaytolllee NMOHATHE.

Onpenenenue 7. MHocousen f(x) Hazvigaemcs BNOJHE MPUBOIHU-
MbIM HaO nojaem K, ecau

f)=T](@—an™* (3)

k=1
ede «p € K, (€N



IV.7. Teopema o MHOrouJsieHax, Hepa3jaoxxumbix Hag R u C

Teopema 8 (0 MHOTo4JeHax, Hepa3Jaoxumbix Hag R u C). Had noaemM d@liCﬂlBLL—
MeAbHbLX Yucens Hepas3A0HUMBIMU ABAAIOMCA MOABKO MHO2O4YA1€Hbl
l”l@pBOLZ crmenerHu U MHocou4aeHuol 87710}7051 cmmerieHu ¢ ompuuarienb-
HObIM aLLCI{pLLMLLHClHﬂ”LOM. Hao noaem komnaexcHolx uucen Hepas-
NOHCUMBIMU ABAAIOMCA TMTONBKO MHO2OUNAEHbL ﬂ@pBOLZ cmenenu. B
yacmuocmu, 20001 MHO2OUYNEH HAO NOAeM KOMHNACKCHbLX HUCel
8noane npusooum.

bes nokasarenbcTBa.

13 3T0ll TeopeMbl CJIeyeT, UTO BC€ KOPHU MHOTOUJIEHA C KOMIIJIEKCHbI -
MU KO3 PULMEHTaMU TTPUHAJ/IEXKAT TMOJII0 KOMITJIEKCHBIX UUCEJ, TO €CTh
1oJie KOMITJIEKCHBIX UHCEJT SABJISIETCS ajJreopanyeckKu 3aMKHYTbIM.



IV.7.1 CaeacTtBue 0 KoJiMuecTBe KOMIJIEKCHbIX KOpHei

CJleIlCTBl/le 2 (0 KOJIMYeCTBE KOMIJIEKCHbIX KOPHEeil). Besakuti mrnoeousren Hao
noAem KOMHACKCHbLX Yucen crmenerHu n > 1 umeem POBHO N I{OPHQLZ
C yuerrnom ux KparmHocmu.

Jloka3areabcTBO. DyaeM BeCTH MHAYKLMIO MO CTEMNEHW MHOrouJjie-

Ha f(x).

basa undykyuu. Ecan 31a crenens pasHa 1, to f(x) = ay - (m + Z—‘j),

o a
TO €CTb 3TOT MHOI'OYJIEH UMEECT €IMHCTBEHHbIM KOPE€Hb —a—(l). baaa JOKa-
3dHa.



IV.7.1 CaeacTtBue 0 KoJiMuecTBe KOMIJIEKCHbIX KOpHei

CJleIlCTBl/le 2 (0 KOJIMYeCTBE KOMIJIEKCHbIX KOpHeil). Besakuti mrnoeousren Hao
NnoAemM KOMNACKCHbLX Yucen cmeneqHu n > 1 umeem POBHO N I{OpHQLz
C yuerrnom ux KparmHocmu.

Joka3zareabcTBO. Dynem BeCTH HHAYKUMIO 10 CTEIEHH MHOrouje-
Ha f(x).

lllae undykyuu. Tlyctb crenenb n MHorouineHa f(x) 6ogbiie 1 u
1151 TFOOOr0 MHOTOUJIEHA ¢ KOMIIJIEKCHBIMH KO3 PHIIMeHTaMH, HMeol11le-
ro MEHbIIYIO CTeNeHb, YTBepPKAeHHE ITOro caeicTBUs BepHo. [To Teope-
Me 8 o MHorouJsieHax, Hepaanoxkumbix Hal R u C, f(x) = g(x) h(z), rae
CTerneHn MHOTOUJIEHOB ¢ () 1 h(z) MeHblIe n.



IV.7.1 CaeacTtBue 0 KoJiMuecTBe KOMIJIEKCHbIX KOpHei

CJleIlCTBl/le 2 (0 KOJIMYeCTBE KOMIJIEKCHbIX KOpHeil). Besakuti mrnoeousren Hao
NnoAemM KOMNACKCHbLX Yucen cmeneqHu n > 1 umeem POBHO N I{OpHQLz
C yuerrnom ux KparmHocmu.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOTOUJIEHAX,
HepasioxkuMblx Hal R u C, f(x) = g(x) h(x), rie cTeneHd MHOTOUJIEHOB
g(x) n h(x) MeHblile N,

Torna, Mo NpeanosoKeHu0 HHAYKIMH, YTBEPKIEHHE CJIEJICTBHS Bep-
HO /Il STUX MHOTOYJIEHOB, OTKYJa MoJydaeM TpeGyemMoe yTBepKIeHHe,
YUUTBIBAsi TOT (haKT, UTo,

BO-TIEPBbIX, €CJIU @ — KOPeHb KPaTHOCTH k B TOUHOCTH OJIHOTO U3 MHO-
rouieHoB g(x) uau h(x), To a sIBJASETCS KOPHEM KPATHOCTH k MHOTOuJIe-

Ha f(x);



IV.7.1 CaeacTtBue 0 KoJiMuecTBe KOMIJIEKCHbIX KOpHei

CJleIlCTBl/le 2 (0 KOJIMYeCTBE KOMIJIEKCHbIX KOpHeil). Besakuti mrnoeousren Hao
NnoAemM KOMNACKCHbLX Yucen cmeneqHu n > 1 umeem POBHO N I{OpHQLz
C yuerrnom ux KparmHocmu.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOTOUJIEHAX,
HepasioxkuMblx Hal R u C, f(x) = g(x) h(x), rie cTeneHd MHOTOUJIEHOB
g(x) n h(x) MeHblile N,

Torna, Mo NpeanosoKeHu0 HHAYKIMH, YTBEPKIEHHE CJIEJICTBHS Bep-
HO JJ/Is1 TUX MHOTOYJIEHOB, OTKY/la MoJiyuaeM Tpebyemoe yTBep:KIeHHE,
YUUTBIBAsi TOT (haKT, UTo,

BO-BTOPBIX, €CJIU a SBJISIETCS] KOPHEM KPaTHOCTH Ky JIIT MHOTOUJIEHA
g(x), ¥ KOpHEM KPATHOCTH ko JIJIsi MHOTOUJIeHA h(x), TO AJ1s MHOTOUJIEHA
f(x) uncno a siBseTCS KOPHEM KPaTHOCTH ki + ko. Illar unaykumu no-
Ka3aH.



IV.7.1 CaeacTtBue 0 KoJiMuecTBe KOMIJIEKCHbIX KOpHei

CJ]CI[CTBI/IC 2 (0 KOJIMYeCTBE KOMIJIEKCHbIX KOpHeil). Besakuti mrnoeousren Hao
NnoAemM KOMNACKCHbLX Yucen cmeneqHu n > 1 umeem POBHO N I{OpHQLZ
C yuerrnom ux KparmHocmu.

Joka3areabcTBo. MTak, 6a3a HHAYKUMU W LIaT UHIYKUHH JOKA3aHBI.
CJie1oBaTe/IbHO, COIJIACHO MPUHLMITY MATEMATHUECKOH WHIYKLMH J0-
KasblBaeMoe CJIeJICTBHE BEPHO JIJII MHOroUJeHa JI0O0H CTerneHu, 00Jb-
e 0.



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJ]CD,CTBI/IB 3 (0 BeLEeCTBEHHOM KOPHEe MHOTr0o4/JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOll cmeneHil ¢ seulecrmneeHHovimMU KOSd)CﬁLLL{LL@H—
mamu umeem xoms 6oL 0OUH 8€LL§€Cﬂ18€HHbLLz KOpeHb®.

Joka3areabcTBo. bynem Bect unaykuuio no deg (f(x)).
basa undykyuu. Ecav 31a cTenenb paBHa 1, 1o f(z) = a4 (m + 24
o

TO €CTb TOT MHOTOUJIEH UMeeT BellleCTBEHHbIN KOpE€Hb ——~ . basa JOKa-
3dHa.



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJICD,CTBI/IC 3 (0 BeLeCTBEHHOM KOPHEe MHOTr04JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOoll cmeneHil ¢ seuLecrnBeeHHouimMU KOSCf?QbLLL{LL@H—
mamu umeem xoms 6oL OOUH 8€LL§€Cﬂ18€HHbLLZ KOpEHD®.

Hoka3zareabcTBo. [llae undykyuu. IlycTb cTerneHb nm MHOrouJe-
Ha f(x) Gosble | (TO eCTh, C YUeTOM ee HEUETHOCTH, 3Ta CTeleHb He
MeHbllle 3), U AJis JI060ro MHOrouJieHa C BellleCTBEHHBIMU KO3 huLM-
eHTaMH, UMEIOIIEro MeHbIIYIO CTeMeHb, YTBEPXKIEeHHE 3TOTO CJEeICTBHS
BEPHO.



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJICD,CTBI/IC 3 (0 BeLeCTBEHHOM KOPHEe MHOTr04JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOoll cmeneHil ¢ seuLecrnBeeHHouimMU KOSCf?QbLLL{LL@H—
mamu umeem xoms 6oL OOUH 8€LL§€Cﬂ18€HHbLLZ KOpEHD®.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOrouJieHaXx,
Hepasaoxkumbix Halx R u C, f(z) = g(x) h(x), Tae cTeneHn MHOrouJse-
HOB g(x) W h(x) MeHbllle cTeneHn MHOTOUJIeHa f(x).



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJICD,CTBI/IC 3 (0 BeLeCTBEHHOM KOPHEe MHOTr04JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOoll cmeneHil ¢ seuLecrnBeeHHouimMU KOSCf?QbLLL{LL@H—
mamu umeem xoms 6oL OOUH 8€LL§€Cﬂ18€HHbLLZ KOpEHD®.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOrouJieHaXx,
Hepasaoxkumbix Halx R u C, f(z) = g(x) h(x), Tae cTeneHn MHOrouJse-
HOB ¢(x) U h(z) MeHblIe cTeneHu MHOrousieHa f(x). CTeneHb OJHOTO U3
MHOTOUJIEHOB ¢ (), h(x) SIBJIS€TCS HEUETHBIM UMCJIOM, TaK KaK MPH YMHO-
»KE€HUM MHOTOUJIEHOB HX CTEMEHH CKJabIBAIOTCS.



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJICD,CTBI/IC 3 (0 BeLeCTBEHHOM KOPHEe MHOTr04JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOoll cmeneHil ¢ seuLecrnBeeHHouimMU KOSCf?QbLLL{LL@H—
mamu umeem xoms 6oL OOUH 8€LL§€Cﬂ18€HHbLLZ KOpEHD®.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOrouJieHaXx,
Hepasaoxkumbix Halx R u C, f(z) = g(x) h(x), Tae cTeneHn MHOrouJse-
HOB g(x) W h(x) MeHblle crenenn MHorouseHa f(x). CTeneHb OJHOTO
M3 MHOTOWIEHOB ¢g(x), h(x) siBjsieTcst HeueTHbIM uucyaoM. [losTomy mo
MPENoN0KEHUIO HHIYKIIMM OH MMeeT BeUleCTBEHHbIH KOpeHb, SIBJISIO-
LIMHCS, OUEBUIHO, KOPHEM MHOTOUJIeHa f(x).



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJICD,CTBI/IC 3 (0 BeLeCTBEHHOM KOPHEe MHOTr04JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOoll cmeneHil ¢ seuLecrnBeeHHouimMU KOSCf?QbLLL{LL@H—
mamu umeem xoms 6oL OOUH 8€LL§€Cﬂ18€HHbLLZ KOpEHD®.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOrouJieHaXx,
Hepasaoxkumbix Halx R u C, f(z) = g(x) h(x), Tae cTeneHn MHOrouJse-
HOB g(x) W h(x) MeHblle crenenn MHorouseHa f(x). CTeneHb OJHOTO
M3 MHOTOWIEHOB ¢g(x), h(x) siBjsieTcst HeueTHbIM uucyaoM. [losTomy mo
MPENoN0KEHUIO HHIYKIIMM OH MMeeT BeUleCTBEHHbIH KOpeHb, SIBJISIO-
LIMHCS, OUeBUIHO, KOpHeM MHorousieHa f(x). lllar nnmykuuu nokasas.



IV.7.2 CaeacTtBue o BelleCTBEHHOM KOPHE MHOro4/jeHa HeuyeT-
HOM CTeNneHHU

CJICD,CTBI/IC 3 (0 BeLeCTBEHHOM KOPHEe MHOTr04JeHa HeYeTHOM cTeneHu). Beakuil
MHO2COUNCH HeUemHOoll cmeneHil ¢ seuLecrnBeeHHouimMU KOSCf?QbLLL{LL@H—
mamu umeem xoms 6oL OOUH 8€LL§€Cﬂ18€HHbLLZ KOpEHD®.

Hoka3zareabctBo. [llae undykyuu. Ilo Teopeme 8 0 MHOrouJieHaXx,
Hepasaoxkumbix Halx R u C, f(z) = g(x) h(x), Tae cTeneHn MHOrouJse-
HOB g(x) W h(x) MeHblle crenenn MHorouseHa f(x). CTeneHb OJHOTO
M3 MHOTOWIEHOB ¢g(x), h(x) siBjsieTcst HeueTHbIM uucyaoM. [losTomy mo
MPENoN0KEHUIO HHIYKIIMM OH MMeeT BeUleCTBEHHbIH KOpeHb, SIBJISIO-
LIMHCS, OUeBUIHO, KOpHeM MHorousieHa f(x). lllar nnmykuuu nokasas.

CoryiacHO MPUHIIMITY MAaTEeMaTHUECKOH HHIYKIIMH IOKa3bIBaeMOe CJlejl-
CTBHE BE€PHO /I MHOTOUJIEHA JIOOOW HEUETHOM CTEIeHH.



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

Kak passioxKuTb MHOTOUJIEH HA MHOXKUTEJIH C BELECTBEHHBIMH KO3(-
duurentamu?



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

Kak pas/io;kuTb MHOrOUJIEH HA MHOXKHUTEJIM C BEUIECTBEHHbIMU KO3(]-
duurentamu?

Ecau Mbl Hal1eM TEHCTBUTENbHBIA KOPEHb 3TOTMO0 MHOTOUJIEHA, TO JIJIST
OTBeTa Ha MOCTaBJEHHbIH BOMPOC MOXKHO



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

Kak passioxKuTb MHOTOUJIEH HA MHOXKUTEJIH C BELECTBEHHBIMH KO3(-
duurentamu?

Ecau Mbl Hal1eM TEHCTBUTENbHBIA KOPEHb 3TOTMO0 MHOTOUJIEHA, TO JIJIST
OTBETa Ha MOCTABJIEHHBIH BOMPOC MOXKHO BOCIOJb30BAThCS TEOPEMOM
beay.



IV.S. Teopema 0 KOpHSIX MHOrouJieHa ¢ BellLleCTBEHHbIMU KO3 (-
(dbupmeHTamu

Kak passioxKuTb MHOTOUJIEH HA MHOXKUTEJIH C BELECTBEHHBIMH KO3(-
duurentamu?

Ecau Mbl Hal1eM TEHCTBUTENbHBIA KOPEHb 3TOTMO0 MHOTOUJIEHA, TO JIJIST
OTBETa Ha MOCTABJIEHHBIH BOMPOC MOXKHO BOCIOJb30BAThCS TEOPEMOM
beay.

Cyl1ecTBYIOT J0BOJIbHO 3(P(EeKTHBHbIE YMCJEHHble METOMAbl MOMCKA
KOpHel MHorouJieHa. Ho Kak ObITh, €CJiM y MHOTOUJIEHA HET IEHCTBUTE b -
HbIX KOPHEH ?



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

Kak passioxKuTb MHOTOUJIEH HA MHOXKUTEJIH C BELECTBEHHBIMH KO3(-
duurentamu?

Ecau Mbl Hal1eM TEHCTBUTENbHBIA KOPEHb 3TOTMO0 MHOTOUJIEHA, TO JIJIST
OTBETa Ha MOCTABJIEHHBIH BOMPOC MOXKHO BOCIOJb30BAThCS TEOPEMOM
beay.

Cyl1ecTBYIOT J0BOJIbHO 3(P(EeKTHBHbIE YMCJEHHble METOMAbl MOMCKA
KOpHel MHorouJieHa. Ho Kak ObITh, €CJiM y MHOTOUJIEHA HET IEHCTBUTE b -
HbIX KOPHEH ?

OJIMH U3 MOAXO0JI0B K PEIIeHHI0 BOMPOCA O PA3JI0XKEHUH MHOTOUJIEHA HA
MHOKHUTEJIM C BElIeCTBEHHbIMU KO3(PMUIIMEHTAMH OCHOBAH Ha CJIeyl0-
LLIeH Teopeme.



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

TeopeMa 9 (0 KOPHSIX MHOTOUJIeHA C BeLeCTBEHHbIMU KO3() (P ULIMEHTAMH ). Ecau ece
Koagpuyuenmor mHoeousrena f(x)=ag+ay-x+...+a,-z" 48-
ALIOMCA BCULCCMBEHHBIMU, U Zy — KOPEHb 31020 MHO20YNeHA
Kpamrocmu k, mo zy maxoce 18A1emces KOPpHem InMo20 MHOL0UYAeHA
kpamHnocmu k.

JloKa3aTeJbCTBO.



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

Teopema 9 (0 KOPHSIX MHOTOUJIEHA C BellleCTBEHHbIMU KO3((hHULMEeHTaMU ). Ecau ece
Koagpuyuenmor mroeousena f(x)=ag+ai-x+...+a,-z" a6-
AAOMCA 8eULeCMBEeHHbIMU, U Zy — KOPEHb INoco MHOCOUNEHA
KpamHocmu k, mo Zo maKoHce 18A51emcst KOpHem 3moeo MHO204NeHA
kpamHnocmu k.

Joka3areabcTBO. [TycTb KOpeHb 2y UMeeT KpaTHOCTb k. Toraa no Teo-
peme Besy f(2) = (z — z)* - p(2). Hanbueiilne paccyKaeHHs MOCTPOE-

HbI Ha cJiefytolieM ToxKaecTBe: f(Z) = f(z). DTo TOXKIECTBO JIETKO J0Ka-
3bIBAETCS:

n n n

f(Z) = Z A 2" = ZamEm = Z amz",
m=0 m=0 m=0

TaK KaK @, = Q;, B CUJY BELIECTBEHHOCTH KO3 PULIUEHTOB ayy,.



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

TeopeMa 9 (0 KOPHSIX MHOTOUJIeHA C BeLeCTBEHHbIMU KO3() (P ULIMEHTAMH ). Ecau ece
Koagpuyuenmor mHoeousrena f(x)=ag+ay-x+...+a,-z" 48-
ALIOMCA BEULECMBEHHOIMU, U Z) — KOPEeHb 3NM020 MHO204YAeHA
Kpamrocmu k, mo zy maxoce 18A1emces KOPpHem InMo20 MHOL0UYAeHA
kpamuocmu k.

Joka3areabcTBO. [IycTh KOpeHb 2y UMeeT KpaTHOCTH k. Torna no Teo-
peme Besy f(2) = (2 — 2)" - p(z). Ucnonbsys mokazaHHoe TOXKIECTBO,
rnoJjiyuaem




IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

TeopeMa 9 (0 KOPHSIX MHOTOUJIeHA C BeLeCTBEHHbIMU KO3() (P ULIMEHTAMH ). Ecau ece
Koagpuyuenmor mHoeousrena f(x)=ag+ay-x+...+a,-z" 48-
ALIOMCA BEULECMBEHHOIMU, U Z) — KOPEeHb 3NM020 MHO204YAeHA
Kpamrocmu k, mo zy maxoce 18A1emces KOPpHem InMo20 MHOL0UYAeHA
kpamuocmu k.

Joka3areabcTBO. [IycTh KOpeHb 2y UMeeT KpaTHOCTH k. Torna no Teo-
peme Besy f(2) = (2 — 2)" - p(z). Ucnonbsys mokazaHHoe TOXKIECTBO,
nonyuaem f(z) = f(Z) = (z — Zo)* - p(2).

3aMeTuM, uTo




IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

TeopeMa 9 (0 KOPHSIX MHOTOUJIeHA C BeLeCTBEHHbIMU KO3() (P ULIMEHTAMH ). Ecau ece
Koagpuyuenmor mHoeousrena f(x)=ag+ay-x+...+a,-z" 48-
ALIOMCA BEULECMBEHHOIMU, U Z) — KOPEeHb 3NM020 MHO204YAeHA
Kpamrocmu k, mo zy maxoce 18A1emces KOPpHem InMo20 MHOL0UYAeHA
kpamuocmu k.

Joka3areabcTBO. [IycTh KOpeHb 2y UMeeT KpaTHOCTH k. Torna no Teo-
peme Besy f(2) = (2 — 2)" - p(z). Ucnonbsys mokazaHHoe TOXKIECTBO,

nonyuaem f(z) = f(Z) = (z — Z0)" - p(2).

Tak kak p(Z) = q(z), 10 f(2) = (z — %)* - q(2). Takum o6pasom, 1oKa-
3aHO, UTO Z SIBJISIETCSl KOPHEM KPaTHOCTH, He HuxKe k.



IV.8. Teopema 0 KOpHSIX MHOrouJeHa ¢ BellleCTBEHHbIMH K03 (-
(dbupmeHTamu

TeopeMa 9 (0 KOPHSIX MHOTOUJIeHA C BeLeCTBEHHbIMU KO3() (P ULIMEHTAMH ). Ecau ece
Koagpuyuenmor mHoeousrena f(x)=ag+ay-x+...+a,-z" 48-
ALIOMCA BEULECMBEHHOIMU, U Z) — KOPEeHb 3NM020 MHO204YAeHA
Kpamrocmu k, mo zy maxoce 18A1emces KOPpHem InMo20 MHOL0UYAeHA
kpamuocmu k.

Jloka3zareabcTBo. MTak, ecyiu z; — KOpeHb KpaTHOCTH k, TO Z ABJISI-
eTCcsl KODHEM KPATHOCTH, He HHxKe k.

[IpuMeHsisi 3TH paccykJeHUs] K KOPHIO Zj, M0JlyuaeM, YTo KpPaTHOCTb
KOpHs (Zg), PABHOTO 2, He HU3Ke KPATHOCTH KOPHA Zy. Takum o6paszom, Zo
— KOpeHb MHOTouJieHa f(z) TOM »Ke KPaTHOCTH, UTO U zy. Teopema j0Ka-
3aHa.



IV.9. 3ameuaHue o nmojiyueHMH MHOTrOUJIEHA C BellleCTBEHHbIMU
Koagdpuuuenramu

3ameyaHue 1 (0 NnoJlyYeHUU MHOTOYJIeHa C BellleCTB. Koa(uureHramu). Ecau 20 —
KOMNAGKCHOE 4UcA0, mo mHo2ourer f(x) = (x — z) (x — Zy) umeem
geujecmeennole Koapguyuenmeot.

Jloka3aTreabCTBO.



IV.9. 3ameuaHue o nmojiyueHMH MHOTrOUJIEHA C BellleCTBEHHbIMU
Koagdpuuuenramu

3ameyaHue 1 (0 NnoJlyYeHUU MHOTOYJIeHa C BellleCTB. Koa(uureHramu). Ecau 20 —
KOMNAGKCHOE 4UcA0, mo mHo2ourer f(x) = (x — z) (x — Zy) umeem
geujecmeennole Koapguyuenmeot.

Joka3zareabcTBo. [1ycTh 2y = a + bi. Torna



IV.9. 3ameuaHue o nmojiyueHMH MHOTrOUJIEHA C BellleCTBEHHbIMU
Koagdpuuuenramu

3ameyaHue 1 (0 NnoJlyYeHUU MHOTOYJIeHa C BellleCTB. Koa(uureHramu). Ecau 20 —
KOMNAGKCHOE 4UcA0, mo mHo2ourer f(x) = (x — z) (x — Zy) umeem
geujecmeennole Koapguyuenmeot.

Joka3zareabcTBo. [1ycTh 2y = a + bi. Torna

(= 20) (x —Z0) =



IV.9. 3ameuaHue o nmojiyueHMH MHOTrOUJIEHA C BellleCTBEHHbIMU
Koagdpuuuenramu

3ameyaHue 1 (0 NnoJlyYeHUU MHOTOYJIeHa C BellleCTB. Koa(uureHramu). Ecau 20 —
KOMNAGKCHOE 4UcA0, mo mHo2ourer f(x) = (x — z) (x — Zy) umeem
geujecmeennole Koapguyuenmeot.

Joka3zareabcTBo. [1ycTh 2y = a + bi. Torna

(x—20)(x—Z)) = (x—a—bi)(x —a+bi) =



IV.9. 3ameuaHue o nmojiyueHMH MHOTrOUJIEHA C BellleCTBEHHbIMU
Koagdpuuuenramu

3aMeanue 1 (0 MnoJiyueHUU MHOTOUJIeHa C BeleCTB. KO3 ULIUeHTaMH ). Ecau 20 —
KOMNAGKCHOE 4UcA0, mo mHo2ourer f(x) = (x — z) (x — Zy) umeem
geujecmeennole Koapguyuenmeot.

Joka3zareabcTBo. [1ycTh 2y = a + bi. Torna
(x —20) (x — %) = (x —a—bi) (x — a+bi) = 2° — 2az + (a® + b%) ,

TO €CTb BCe ero KO3 PHUIMeHTbl — BellleCTBEHHbIE UUCJIA.
Paccmotperb npumep?



IV.10. Cxema lopHepa

B noJsiHom o6'bemMe 10CTHUb 11e/11 2 HaM He y1aJ0Ch, TaK KaK MpakTUue-
CKOe pellleHHe BONpoca o MpejicTaBJeHHnd MHOTOUJIeHa B BUJIE NTPOU3Be-
JIEHUS YIIUPAETCsl, B KOHEUHOM UTOTE, B 3a/1auy HaX0KJIeHHs BCEX KOpHeH
MHorouJieHa. Ho jJ11 MHOrousieHoB cTernenu OoJiblie 4 3Ta 3ajada B 06-
11IeM BHJIE MOXKET ObITh pellieHa TOJbKO NPUOJIMAKEHHO, TaK KaK (hOpMY.Jibl
J/1s1 BbIUMCJIEHUS] KOPHEH ¢ MOMOILbI0 KOS(D(MHUIHMEHTOB YpaBHEHUS, HC-
MOJIb3YIOLIEH TOJbKO apudpMeTHUEeCKHE ONepalliy, BKJIOUasi U3BJeUeHHe
KopHel. B ¢BsI3u ¢ 3THUM 0coObI# MHTepec NMpeACTaBsioT GopMyJibl, OT-
HocsilMecs: K HanboJiee BaXKHbIM W UaCTO BO3HUKAIOLIMM CUTYaLIHSIM.

B cooTBeTCTBHH CO cTpaTerueidl NPUOPUTETHOTO U3YyUEHUS IKCTPe-
MaJjibHBIX CUTyallui PacCMOTPUM 3ajlauy JeseHusl Ha «HauboJiee Nnpo-
CTOH» MHOTOYJIeH. B KauecTBe Takoro MHoroujsieHa BO3bMeéM MHOI'OUJIeH
T — Q.



IV.10. Cxema lopHepa

T4 a, 12" o, o T+ asx a4 ag =
= (x — «) (x”_l 4 Dok 2 4 by 4 bz + by + bo) .

CpaBHuBasi KO3(OPUIUMEHTHI TPH OJIMHAKOBBIX CTENeHsIX, MoJyuyaeM CH-
CTEMY YPAaBHEHUH:

( b ap
( _ 0o— —
Ap—1 = b,_o0 — « npu "1, o ;
_ -2 ay —
_ -3 «
b . Ap—3 — bn—4
a; = by — aby npu , n—3 = o ;
ap = aby npu x° ap—2 — bp_3
\ b,_o = .




IV.10. Cxema lopHepa

ap—1 = bn—2 —
ap—2 = bn—S - abn—2
an—3 = bn—4 — abn—?)

a) = b() — Oébl

apg — Oébo

Bbluncjienure no pekyppeHTHbIM hopmyJiam

by =

1 by =
npu "™+,
—2
npu "%, b, =
-3
npu x"
p o
NpH z, by
0
MpH x
P bn—l
ap b ap — bg1
DR k — )
Q o

HA3bIBAIOTCHA BbIUHCJICHUAMHU 10 CXEME FopHepa.

Qg
o
ag — b()
8%
. aAp—2 — bn—3
L Ap—1 — bn—2




IV.11. Pe3yabTaHT MHOTOYJI€HOB

KopHu MHOTOUJIEHOB — OJIMH U3 HauboJiee BOCTPEOOBAHHBIX HHCTPY-
MEHTOB pelleHHs 3ajJlau, B KOTOPbIX MCIOJIb3YIOTCS MHOTrouJieHbl. Kak
nokasajn .lajnya, 1Sl MHOrOWJIEHOB CTereHdu D W GoJiblie He cyuje-
cmeyem hopmyaot 045 Haxoxncdernus kopHetl. Ocobylo akTyasb-
HOCTb MPUOOPETAIOT UHCTPYMEHThI, C MOMOLILIO KOTOPbIX yJIaeTcsl pe-
IaTh HEKOTOPblEe npPobaeMbl, CBA3AHHbLE C KOPHAMU MHO20UNE-
HO8, He HaXx00Aa smu KopHU A8HO. [IpuMepom Takoll npobJieMbl 51B-
JisieTcs cJelylolllas 3ajaua.

3anaua 1. /[aa 08yx nNpou3BONGHOLX MHOCOUAEHOB ONpPedelmy,
umeromces AU Y Hux obujue KoOpHu.

DTy 3aj1auy MOXKHO pacCMaTpPUBaTh Kak pe3yJ/ibTaT NIPUMEHEHHs cTpa-
TErMy nepexoja OT U3yudeHUs OTAEeJbHOro 00beKTa K MccJed0Ba-
HUIO CUCTEMbI OOBLEKTOB.



IV.11. Pe3yabTaHT MHOTOYJI€HOB

KopHu MHOTOUJIEHOB — OJIMH U3 HauboJiee BOCTPEOOBAHHBIX HHCTPY-
MEHTOB pelleHHs 3ajJlau, B KOTOPbIX MCIOJIb3YIOTCS MHOTrouJieHbl. Kak
nokasajn .lajnya, 1Sl MHOrOWJIEHOB CTereHdu D W GoJiblie He cyuje-
cmeyem hopmyaot 045 Haxoxncdernus kopHetl. Ocobylo akTyasb-
HOCTb MPUOOPETAIOT UHCTPYMEHThI, C MOMOLILIO KOTOPbIX yJIaeTcsl pe-
IaTh HEKOTOPblEe npPobaeMbl, CBA3AHHbLE C KOPHAMU MHO20UNE-
HO8, He HaXx00Aa smu KopHU A8HO. [IpuMepom Takoll npobJieMbl 51B-
JisieTcs cJelylolllas 3ajaua.

3anaua 1. /[aa 08yx nNpou3BONGHOLX MHOCOUAEHOB ONpPedelmy,
umeromces AU Y Hux obujue KoOpHu.

Mul pewiuM 3Ty 3a44a4y B CUTyalHH, KOT A o6a MHOrouJieHa Hald daH-
HbIM I10JIEM Pa3JI02KUMbI B ITPOU3BEACHHE MHOTI'OUJIEHOB nepBoﬁ CTEIICHHU.



IV.11. Pe3yabTaHT MHOTOYJI€HOB

3anaua 1. /{as 08yx NpPOUBBONGHOIX MHOEOUNCHOB ONPeOelmy,
UmMeromes Al Y Hux ooujue KOpHuU.

M nes pelieHns 3To# 3aa4l COCTOUT B TOM, UTOObI BBECTH (PYHKIIMIO OT
THX MHOTOYJIEHOB, KOTOpasi o6paliaeTcsi B HOJIb TOTJA U TOJbKO TOTHA,
KOTJIa Y MHOTOUJIEHOB UMeeTCsI XOTsl Obl 0OIMH 00LIMH KopeHb. [Ipu 3ToM
(YHKIIMIO ONpPeae MM uepe3 KOPHU MHOT'OUJIEHOB, U TIOJIYYUM BbIpaXkeHHe
17151 ee 3a7aHust yepe3 Ko3(PhUllMeHTbl MHOTOUJIEHOB.



IV.11. Pe3yabTaHT MHOTOYJI€HOB

3anaua 1. /{as 08yx NpPOUBBONGHOIX MHOEOUNCHOB ONPeOelmy,
UmMeromes Al Y Hux ooujue KOpHuU.

M nes pelieHns 3To# 3aa4l COCTOUT B TOM, UTOObI BBECTH (PYHKIIMIO OT
THX MHOTOYJIEHOB, KOTOpasi o6paliaeTcsi B HOJIb TOTJA U TOJbKO TOTHA,
KOTJIa Y MHOTOUJIEHOB UMeeTCsI XOTsl Obl 0OIMH 00LIMH KopeHb. [Ipu 3ToM
(YHKIIMIO ONpPeae MM uepe3 KOPHU MHOT'OUJIEHOB, U TIOJIYYUM BbIpaXkeHHe
17151 ee 3a7aHust yepe3 Ko3(PhUllMeHTbl MHOTOUJIEHOB.

B kauecTtBe Tako# (DyHKUHMH €CTECTBEHHO B3SIThb MPOH3BEJEHHE BCEX
pa3HoCTel MexKly KOPHSMHU MEPBOTO U BTOPOTO MHOTOUJIEHOB.



IV.11. Pe3yabTaHT MHOTOYJI€HOB

3anaua 1. /{as 08yx NpPOUBBONGHOIX MHOEOUNCHOB ONPeOelmy,
UmMeromes Al Y Hux ooujue KOpHuU.

B kauecTBe Tako# (yHKIIMM €CTECTBEHHO B35ITh MPOU3BEJIEHHE BCEX
pa3HOCTEH MEXJly KOPHSIMH TepBOro U BTOPOro MHoroujeHoB. Harmpu-
Mep, st MHorousieHoB (z — 1)(z — 3)(z +2)* u (x — 4)(z — 2) Takoe
MPOU3BeJIeHNE HMEET BUJL

(1-—4H(1-2)B3=-4)3B3-2)(—2—-4)(-2—-2)(—2—4)(-2—-2)



IV.11. Pe3yabTaHT MHOTOYJI€HOB

3anaua 1. /{as 08yx NpPOUBBONGHOIX MHOEOUNCHOB ONPeOelmy,
UmMeromes Al Y Hux ooujue KOpHuU.

B kauecTBe Tako# (yHKIIMM €CTECTBEHHO B35ITh MPOU3BEJIEHHE BCEX
pa3HOCTEH MEXJly KOPHSIMH TepBOro U BTOPOro MHoroujeHoB. Harmpu-
Mep, st MHorousieHoB (z — 1)(z — 3)(z +2)* u (x — 4)(z — 2) Takoe
MPOU3BeJIeHNE HMEET BUJL

(1-—4H(1-2)B3=-4)3B3-2)(—2—-4)(-2—-2)(—2—4)(-2—-2)

Bripaxkenue (—2 — 4)(—2 — 2) B 3TOM NIPOU3BEJIEHHH MOBTOPUJIOCH JIBA-
XKJIbl, TIOCKOJIbKY —2 sIBJIsieTCs1 KOpHEeM KpaTHOCTH 2. B naHHOM ciydae
MCXOJIHbIE MHOTOUJIEHBI He HMEIOT O0OIIMX KOPHEH, MO3TOMYy paccMaTpH-
BaeMoe TPOU3BeJieHHe BCeX PA3HOCTEN MeXy KOPHSIMU MEPBOTO U KOP-
HSMH BTOPOT'O YPABHEHUH OTJIMUHO OT HY.JISI.



IV.11. Pe3yabTaHT MHOTOYJI€HOB

3anaua 1. /{as 08yx NpPOUBBONGHOIX MHOEOUNCHOB ONPeOelmy,
UmMeromes Al Y Hux ooujue KOpHuU.

B kauecTBe Tako# (PyHKIMH €CTECTBEHHO B3SIThb MPOM3BEJIEHHE BCEX
pa3HoCTell MeXJly KOPHSIMH MePBOTr0 U BTOPOro MHOrousieHoB. MHast cu-
Tyalust BOSHHKAET, HaNpuMep, /st MHorouseHoB (z — 1)(z — 3)(z + 2)?
u(x —4)(z + 2), 1751 KOTOPBIX

(1-4)1-2)3-4)B-2)(=2-4)(=2—(=2)(-2-4)(-2—-(-2)) = 0.



IV.11. Pe3yabTaHT MHOTOYJI€HOB

3anaua 1. /{as 08yx NpPOUBBONGHOIX MHOEOUNCHOB ONPeOelmy,
UmMeromes Al Y Hux ooujue KOpHuU.

B kauecTBe Tako# (PyHKIMH €CTECTBEHHO B3SIThb MPOM3BEJIEHHE BCEX
pa3HoCTell MeXJly KOPHSIMH MePBOTr0 U BTOPOro MHOrousieHoB. MHast cu-
Tyalust BOSHHKAET, HaNpuMep, /st MHorouseHoB (z — 1)(z — 3)(z + 2)?
u(x —4)(z + 2), 1751 KOTOPBIX

(1-4)1-2)3-4)B-2)(=2-4)(=2—(=2)(-2-4)(-2—-(-2)) = 0.

OKkasaJsoch, UTo JJisl BbIpaXKeHHs1 3TOr0 POU3BeIeHHsT uepe3d Ko PHIIM-
€HTbl MHOTOUJIEHOB yJ00Hee 3TO BbIparKeHHe <MOJPAaBUTh» MHOXKHTE-
JIeM, KaK 3TO CJeJIaHO B MMPUBENIEHHON HUXKe hopmy.ie (D).



IV.12. Teopema o pe3yJibTaHTE€ MHOTIO4YJIEHOB

Teopema 10 (o pe3ysbTaHTe MHOTOYJEHOB). Ecau MHO-
20UNeHbL fx)=ay+ax+...+a,_12" ' +a,a" u
g(x)=by+ bz + ...+ bp_12™ L + ba™ pasaoscume Hao nosem K 8
npoussederie MHO20UAeHOB8 NepPBOLL CIMEeNeHIL:

{ a+ar+ ... +ax" =ay, (@ —aq)...(r—a,) =a,[[, (z — ),
bo + b1z + ...+ by 2™ = by (2 — 1) .. (2= Ba) = b [ 12, (2 = 5)

ede {a;; B} € K, mo svipadcenue

n m

R(f(x),g(x)) = ayviy, ][] (i — ) (5)

i=1 j=1

pasto 0 moeda u moavko moeda, koeda mHozcourersl f(x) u g(x)
umerom xoms 6oL 00UH 0OWULL KOPEHb.

ILO Ka3aTE€JdbCTBO. OquI/IILHO.



IV.13. OnpeneneHue pe3yjbTaHTa MHOTOUYJIEHOB

Onpenenenue 8. Bopascerue (H)

R(f(x),g(x)) = by, T1 H (i =

1=1 5=
Ha36l8aencs pe3yabTaHTOM MHO20HUNCHOB f( ) u

5;)

g(z).

()



IV.14. Teopema o npeacraBjieHUU pe3yJbTaHTa

Teopema 11 (o npeacraBiaeHuu pesyabtanrta). Ecau

MHOCOYNEHDbL flx)=ay+ax+...+a,_ 12" + a,z" u

g@)=by+ bz + ...+ by 12"+ bpa™ paszioscumn nHad noiem K 8

npoussedenie MHOCOUNCHOB NePBOLL CINeneHu:

{ a+amx+ ...+ aa" =a,(r—ai)...(r—a,) =a, ][, (z — ),
bo + b1 + ..+ by ™ = by (2= B1) (2= Ba) = 0 [T, (2 = B)),

ede {«a;; B;} C K, mo peayavmanm R(f(x),g(x)) pasen

Ap Ap—1 Gp_9 ... ag 0 . 0 0 ... 0 0

0 Ap  Qp_i1 ... ay ag 0 0 ... 0 0

0 0 an ... Qs a .. 0 0 ... 0 0 m

0 0 0o ... 0 0 .0 ap ..oap ag | (6)
b bm-1 bm—o ... bp—n bp_n_1 ... b 0 ... 00 )

0 bn bu1 - bynenit bmen ... by bo ... 00

0 0 0o ... 0 by coe b byt ... b1 by




IV.14. Teopema o npeacraBjieHUU pe3yJbTaHTa
PaccmorpeTb npumepbi?



V. MHoroujeHbl Hag NoJeM pauMOHaJbHbIX YK CE
BhiiesiiM HeKOTOpble akTyaJibHble MPoOJeMbl (He BCe 3TH MPoOJeMbl
Mbl OyJIeM pellaTh B 3TOM Kypce).



V. MHorouJieHbl HaJ MOJIEM pallMOHAJbHbIX UHCE

BhinesimM HeKOoTOpble aKTyaJsibHble POGJieMbl (He BCe 3TH MPOOJEMbI
MbI 6yJIeM pelliaTh B 3TOM Kypce).
— 1oJlyueHre HHMOpPMaIIMH 0 KOPHSIX MHOTOUJIEHOB C pallMoHa bHBIMU
KoadduimeHTamu;



V. MHoroujeHbl Hag NoJeM pauMOHaJbHbIX YK CE

BhiiesiiM HeKOTOpble akTyaJibHble MPoOJeMbl (He BCe 3TH MPoOJeMbl
Mbl OyJIeM pellaTh B 3TOM Kypce).
— noJlyueHue HHPOpPMaLIMK O KOPHAX MHOTOUJIEHOB C pallMOHadbHbBIMU
KoadduimeHTamu;
— TpeJICTaBJIeHHe MHOroujieHa ¢ pallMoHalbHbIMU KO(PhULIMEHTAMU
B BUJIE pe3yJsibTaTa NPUMEHEeHHs onepauuin ajaredpbl MHOTOUYJEHOB, B
YACTHOCTH, B BUJIE TPOU3BEJICHUS] TAKUX MHOTOUJICHOB,



V. MHoroujeHbl Hag NoJeM pauMOHaJbHbIX YK CE

BhiiesiiM HeKOTOpble akTyaJibHble MPoOJeMbl (He BCe 3TH MPoOJeMbl
Mbl OyJIeM pellaTh B 3TOM Kypce).
— noJlyueHue HHPOpPMaLIMK O KOPHAX MHOTOUJIEHOB C pallMOHadbHbBIMU
KoadduimeHTamu;
— TpeJICTaBJIeHHe MHOroujieHa ¢ pallMoHalbHbIMU KO(PhULIMEHTAMU
B BUJIE pe3yJsibTaTa NPUMEHEeHHs onepauuin ajaredpbl MHOTOUYJEHOB, B
YACTHOCTH, B BUJIE TPOU3BEJICHUS] TAKUX MHOTOUJICHOB,
— roJiyueHre MHGpopMalKu 0 TPOU3BOJHON MHOTOUJIEHA C PallMOHAb-
HbIMU KO3 uLMeHTamu;



V. MHorouJieHbl HaJ NOJIeM palLMOHAJNbHBIX YHUCE

BhiiesiiM HeKOTOpble akTyaJibHble MPoOJeMbl (He BCe 3TH MPoOJeMbl
Mbl OyJIeM pellaTh B 3TOM Kypce).
— 1oJiyueHre UHPOPMALMU O KOPHSIX MHOTOUJIEHOB € PallMOHalbHbLIMU
KoadduimeHTamu;
— MpeJCTaBJeHHe MHOTOUJIEHA C pallMoHaJbHbLIMU KO3 dULIMeHTaMu
B BUJIe pe3yJbTaTa NpUMEHEHUsT onepalui aaredpbl MHOTO4JeHOB, B
YACTHOCTH, B BUJI€ TPOU3BEJCHHS TAKHUX MHOTOUJICHOB;
— noJiyueHue UHpopMalu 0 MPOU3BOJAHON MHOTOUJIEHA C PALIMOHAN b=
HbIMU KO3 uLMeHTamu;
— CBeJieHue K 6oJiee MPOCThIM CUTYALUAM, HallpUMep, K MHOTOUJIEHaM C
LLeJIBIMU KO3 PULIMEHTAMH U JIP.



V.1. CBeieHHe K MHOTOUYJE€HAM C LeJablMH KO3 duuueH-
TdAMH

J11s1 Toro, uTOGbI CBECTH pellieHHe 3aau 0 MHOTOUJIeHaX ¢ paluoHalb-
HbIMU KO3 dULIMEHTAMH K 3a/layaM O MHOTOUJIEHAX C LeJbIMH KO3 du-
LIMEHTAaMM, CHavaJia U3yunM MOCJIe/HUE.,



V.1. CBeieHHe K MHOTOUYJE€HAM C LeJablMH KO3 duuueH-
TdAMH

J11s1 Toro, uTOGbI CBECTH pellieHHe 3aau 0 MHOTOUJIeHaX ¢ paluoHalb-
HbIMU KO3 dULIMEHTAMH K 3a/layaM O MHOTOUJIEHAX C LeJbIMH KO3 du-
LIMEHTAaMM, CHavaJia U3yunM MOCJIe/HUE.,

Onpenenenue 9. Mrocouren f(x) c yeaoimu kodgpuyuenmamu Ha-
36l8aemcsi NPUMUTHUBHbBIM, eCAU 8Ce ee0 KOadhpuyuennol 8 COBOKYN -
Hocmu 83aumHo npocmol, m.e. ux H.0./l. pasen I.



V.1. CBeieHHe K MHOTOUYJE€HAM C LeJablMH KO3 duuueH-
TdAMH

J11s1 Toro, uTOGbI CBECTH pellieHHe 3aau 0 MHOTOUJIeHaX ¢ paluoHalb-
HbIMU KO3 dULIMEHTAMH K 3a/layaM O MHOTOUJIEHAX C LeJbIMH KO3 du-
LIMEHTAaMM, CHavaJia U3yunM MOCJIe/HUE.,

Onpenenenue 9. Mrocouren f(x) c yeaoimu kodgpuyuenmamu Ha-
36l8aemcsi NPUMUTHUBHbBIM, eCAU 8Ce ee0 KOadhpuyuennol 8 COBOKYN -
Hocmu 83aumHo npocmol, m.e. ux H.0./l. pasen I.

KaKHe HpO@JIGMbI O MHOTro4JieHax ¢ LeJibIMH KOS(i)q)HU,I/IeHTaMH MO2KHO
OTHECTH K I1epBOOYEpEeIHbIM OJIsd Hac?



V.1. CBeieHHe K MHOTOUYJE€HAM C LeJablMH KO3 duuueH-
TdAMH

J11s1 Toro, uTOGbI CBECTH pellieHHe 3aau 0 MHOTOUJIeHaX ¢ paluoHalb-
HbIMU KO3 dULIMEHTAMH K 3a/layaM O MHOTOUJIEHAX C LeJbIMH KO3 du-
LIMEHTAaMM, CHavaJia U3yunM MOCJIe/HUE.,

Onpenenenue 9. Mrocouren f(x) c yeaoimu Koagpuyuenmamu Ha-
36186aemcsi IPUMUTUBHBIM, eCAl 8Ce e20 KO3pduyuernmeol 8 cCOBOKYN-
nocmu 8zaumro npocmel, m.e. ux H.O./l. pasen 1.

Kakue npob6semMbl 0 MPUMHTHUBHBIX MHOIOUJIEHAX MOXKHO OTHECTH K
MepBOOUYEPEHBIM JIJIS1 HAC?
— Kakue onepauuu coxpaHsitoT IPUMHTUBHOCTb MHOTOUJIEHOB?
— Kakue npo6JieMbl 0 MHOTOUJIEHAX C LIEJIbIMA KO PULMEHTAMU MOXKHO
CBECTH K TPUMHUTHUBHBLIM MHOTOUJIEHAM ?
— Kak npoBepuTb NPUMUTHBHOCTb MHOTOUJieHa 6€3 YTOMHUTELHOTO Bbl-
yUCJIeHUsI HanboJblIero obuLero aeauTes ero Ko3guiueHToB?



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

Teopema 12 (Taycca o npousBeeHUM NPUMUT. MH-HOB).
[Ipoussederue npuMumueHolX MHO2OYACHOB €CMb NPUMUMUB-
HOLUL MHO2OYNEH.

Jloka3aTeJbCTBO.



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

Teopema 12 (Taycca o npousBeeHUM NPUMUT. MH-HOB).
[Ipoussederue npuMumueHolX MHO2OYACHOB €CMb NPUMUMUB-
HOLUL MHO2OYNEH.

JloKa3aTeJbCTBO. JlonycTum, 4TO MHOTOUJIEHbI
flx)=ay+ax+...+a,x" u g(x)=by+bix+...+byx™ sBas-
IOTCSI IPUMHTHUBHBIMH, HO ¢y + 1 + . .. + Cpopx”™ " =

= (ap+a1x+ ...+ a,z") (b + brx + ...+ bpx™)

[IPUMHUTHBHbLIM HE ABJIFACTCS.



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

Teopema 12 (Taycca o npousBeeHUM NPUMUT. MH-HOB).
[Ipoussederue npuMumueHolX MHO2OYACHOB €CMb NPUMUMUB-
HOLUL MHO2OYNEH.

ILOKaSaTe.HbCTBO. ﬂOHYCTHM, qTo MHOT'OYJICHDbI
f(.fU) :a0+a1$+...+anﬂfn U g(I) :b0—|—b1x++bmxm ABJISI-

IOTCSI IPUMHTHUBHBIMH, HO ¢y + 1 + . .. + Cpopx”™ " =

= (ap+a1x+ ...+ a,z") (b + brx + ...+ bpx™)

MPUMHTHBHBIM He siBJjisieTcsi. O603HAUMM uepe3 p MPOCTOe UHCJIO, SIBJIsI-
[o1eecs oOLUM JeJIuTeieM KO3PDULIMEHTOB  Cg, C1, - - -, Crtm-



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

Teopema 12 (Taycca o npousBeeHUM NPUMUT. MH-HOB).
[Ipoussedenue APUMUMUBHOLX MHOCOUNCHOB €CHlb NPUMUMUG-
HOLUL MHO2OYNEH.

ILOKaSaTe.HbCTBO. ﬂOHYCTHM, qTo MHOT'OYJICHDbI
f(.fU) :a0+a1$+...+anﬂfn U g(I) :b0—|—b1x++bmxm ABJISI-

IOTCSI IPUMHTHUBHBIMH, HO ¢y + 1 + . .. + Cpopx”™ " =

= (ap+a1x+ ...+ a,z") (b + brx + ...+ bpx™)

MPUMHTHBHBIM He siBJjisieTcsi. O603HAUMM uepe3 p MPOCTOe UHCJIO, SIBJIsI-
[o1ieecst oOUM JeJuTeseM KOSPHOULIMEHTOB ¢y, C1, - - -, Cpip. 11OCTEN-
Hee yTBepXKIeHHEe Ha «si3blKe PAaBEHCTB» MOXKHO MPEACTABUTb B BHJE

(hopmyn



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

Teopema 12 (Taycca o npousBeeHUM NPUMUT. MH-HOB).
[Ipoussedenue APUMUMUBHOLX MHOCOUNCHOB €CHlb NPUMUMUG-
HOLUL MHO2OYNEH.

ILOKaSaTe.HbCTBO. ﬂOHYCTHM, qTo MHOT'OYJICHDbI
f(.fU) :a0+a1$+...+anﬂfn U g(I) :b0—|—b1x++bmxm ABJISI-

IOTCSI IPUMHTHUBHBIMH, HO ¢y + 1 + . .. + Cpopx”™ " =

= (ap+a1x+ ...+ a,z") (b + brx + ...+ bpx™)

MPUMHTHBHBIM He siBJjisieTcsi. O603HAUMM uepe3 p MPOCTOe UHCJIO, SIBJIsI-
[o1ieecst oOUM JeJuTeseM KOSPHOULIMEHTOB ¢y, C1, - - -, Cpip. 11OCTEN-
Hee yTBepXKIeHHEe Ha «si3blKe PAaBEHCTB» MOXKHO MPEACTABUTb B BHJE

dopmyic; =p-d;.



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

p'd0+p'd1ﬂf+p-d2x2+...+p-dn+mx”+m:
= (ap+arx+ ... +a,x") (b + brx + ...+ bpx™)

CpaBHUBasi KOAPOUIHMEHTbI TPU PABHbIX CTEMEHSIX, OJydaeM



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

p-do+p-diz+p-dot® + ... 4p-dpipr" =
= (ap+arx+ ... +a,x") (b + brx + ...+ bpx™)
CpaBHHUBast KO3 HOUUMEHTDI IPH PaBHBIX CTEINEHSIX, M0Jy4yaeM
r
p - do = apby,

p - dy = apby + a1b,
S P - da = apby + a1by + agby,

| P Ay = b



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

prdo+p-diz+p-dox’+...+p-dyppr”" =
= (ap+arx+ ... +a,x") (b + brx + ...+ bpx™)
CpaBHuBast KO3 UIMEHTBI TPH PABHBIX CTEMEHSIX, MOJyyaem
‘
p - do = agby,

p - dy = apby + a1b,
S P - da = apby + a1by + agby,

| P Ay = b

[lycTh o — HaWMeHbLIMHA TaKOW HOMEP, UTO @, HE JIGJIUTCS Ha p, a 3 —
HaUMEHbILUHI TAKOK HOMED, UTO Ha p He JAeJUTCH bg.



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

prdo+p-diz+p-dox’+...+p-dyppr”" =
= (ap+arx+ ... +a,x") (b + brx + ...+ bpx™)
CpaBHuBast KO3 UIMEHTBI TPH PABHBIX CTEMEHSIX, MOJyyaem
‘
p - do = agby,

p - dy = apby + a1b,
S P - da = apby + a1by + agby,

| P Ay = b

[lycTh o — HaWMeHbLIMHA TaKOW HOMEP, UTO @, HE JIGJIUTCS Ha p, a 3 —
HaUMEHbILUH TaKOK HOMED, UTO Ha p He aejutes bg. Torna  p - dyyp =



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

prdo+p-diz+p-dox’+...+p-dyppr”" =
= (ap+arx+ ... +a,x") (b + brx + ...+ bpx™)
CpaBHuBast KO3 UIMEHTBI TPH PABHBIX CTEMEHSIX, MOJyyaem
‘
p - do = agby,

p - dy = apby + a1b,
S P - da = apby + a1by + agby,

| P Ay = b

[lycTh o — HaWMeHbLIMHA TaKOW HOMEP, UTO @, HE JIGJIUTCS Ha p, a 3 —
HaUMEHbILUH TaKOK HOMED, UTO Ha p He aejutes bg. Torna  p - dyyp =
= aabg + aa+1b5_1 + a@_1b5+1 + aa+2b5_2 + aa_2b5+2 + ...



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

)
p - do = apbo,
p - di = apby + a1by,

§ p-dy = apby 4+ a1by + azbo,

X P dpym = Apby,.
[IycTb @ — HaWMeHbLIMH TaKOW HOMeEp, UTO a, He JeJUTCS Ha p, a B —
HaUMEHbLUWH TaKOK HOMEp, UTO Ha p He aenutcs bg. Torna p-dyip =
- aabﬁ -+ aa+1bﬁ—1 -+ aa—lbﬁ+1 + aa+2bﬁ—2 + aa—2b5+2 + ..
B npaBoit yacTu nocJjieHero paBeHCTBa BCe cjaraemble, KpoMe a,bg,
JIeJISITCSI Ha p HaleJIo.



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

)
p - do = apbo,
p - di = apby + a1by,

§ p-dy = apby 4+ a1by + azbo,

X P dpym = Apby,.
[IycTb @ — HaWMeHbLIMH TaKOW HOMeEp, UTO a, He JeJUTCS Ha p, a B —
HaUMEHbLUWH TaKOK HOMEp, UTO Ha p He aenutcs bg. Torna p-dyip =
- aabﬁ -+ aa+1bﬁ—1 -+ aa—lbﬁ+1 + aa+2bﬁ—2 + aa—2b5+2 + ..
B npaBoit yacTu nocJjieHero paBeHCTBa BCe cjaraemble, KpoMe a,bg,
JIeJISITCSI Ha p HaleJIo.
Ho 510 03nauaert, uto p - d,4 3 He JeIUTCA HA P, UTO IPOTHBOPEUHE.



V.1.1. Teopema laycca o npou3BeaeHUM NPUMUTHUBHbIX
MHOT'OYJIEHOB

Teopema 12 (Taycca o npousBeeHUM NPUMUT. MH-HOB).
[Ipoussedenue APUMUMUBHOLX MHOCOUNCHOB €CHlb NPUMUMUG-
HOLUL MHO2OYNEH.

Joka3areabcTBO. [IycTh o — HaWMeHbUIHH TaKOW HOMeEp, UTO @, He
J€JIUTCS Ha P, a [ — HAUMEHbLIWH TAaKOU HOMEp, YTO Ha p He JeJIUTCA bg.
Torna p-dyip=

= aabg + aa+1bg_1 + aa_1b5+1 + aa+2b5_2 + aa_2b5+2 + ...

B npasoit yacTu nocJieiHero paBeHcTBa BCe cJiaraemble, KpoMe a,bg,
JEJIATCS Ha p HALEJIO.

Ho 310 03Hauaer, uto p - dyip HE NEAUTCS HA p, UTO IPOTHBOPEUHE.
Teopema nokazana.



V.1.2. Pa3noxxumMocTb MHOTOYJIEHOB Haj, MoJeM pauuo-
HaJIbHbIX UYMCEJ U HaJ KOJIbLIOM LEeJbIX YU CEJ

Teopema 13 (o pa3noxeHuu MHOrouneHoB Hax Q u Z). Munoeouren
C yeavimu KoIpGuyueHmanu A8ALemMCs PA3L0OHCUMBIM HAO NO-
AeM PAUUOHANBHBLX qucer moeda u MmMoAbKO moeda, Koeda OH
pPa3A0HCUM HAO KOABYOM UEAbLX YUCeA.

JloKa3aTeJbCTBO.



V.1.2. Pa3noxXuMocTb MHOTOYJIEHOB Haj MOJeM paluo-
HaJIbHbIX UYMCEJ U HaJ KOJIbLIOM LEeJbIX YU CEJ

Teopema 13 (0 pa3noxeHuu MHOrouaeHoB Hal Q u Z). Muoeouren
C yeaolmu Kodpguuyuenmamu s8as1encs pasroHuUmMolm HaA0 HO-
AeM PAUUOHANBHBLX HUCeA mo2da U MOAbKO moeda, Ko2da OH
PABAOHCUM HAO KOALUOM LeAblX YUCEN.

Hoka3areabctBo. [lycth  Bce  KO3(pdUUMEHTH  MHOrouJe-
Ha f(x)=ag+ax+ ...+ a,x" SBJAAIOTCS 1EJbIMH UUCJAMH U
f(x) = g(x)h(x), rneBce KO3DDUIHEHTH MHOTOUJIEHOB

glx)=by+ bz +...+bux™, hx)=co+cix+...+cpat
o
g8y

SIBJISIIOTCS] pallMOHa bHBIMUY YUCJAaMU: b, =



V.1.2. Pa3noxXuMocTb MHOTOYJIEHOB Haj MOJeM paluo-
HaJIbHbIX UYMCEJ U HaJ KOJIbLIOM LEeJbIX YU CEJ

Teopema 13 (0 pa3noxeHuu MHOrouaeHoB Hal Q u Z). Muoeouren
C yeaolmu Kodpguuyuenmamu s8as1encs pasroHuUmMolm HaA0 HO-
AeM PAUUOHANBHBLX HUCeA mo2da U MOAbKO moeda, Ko2da OH
PABAOHCUM HAO KOALUOM LeAblX YUCEN.

Hoka3areabctBo. [lycth  Bce  KO3(pdUUMEHTH  MHOrouJe-
Ha f(x)=ag+ax+ ...+ a,x" SBJAAIOTCS 1EJbIMH UUCJAMH U
f(x) = g(x)h(x), rneBce KO3DDUIHEHTH MHOTOUJIEHOB

glx)=by+ bz +...+bux™, hx)=co+cix+...+cpat

Q .
SIBJISIIOTCS] PALMOHAJLHBIMY UMCIAMU: b; = EZ, cj = %
i J
u s
OueBu1HO, UYTO CYLIECTBYIOT TaKHe HeCOKpaTHMble IPOOH — U 7 1o
v

U S
MHOTOUJIeHbl — - g(x) W - h(x) SBASIOTCS NPUMUTUBHBIMU.
v



V.1.2. Pa3noxXuMocTb MHOTOYJIEHOB Haj MOJeM paluo-
HaJIbHbIX UYMCEJ U HaJ KOJIbLIOM LEeJbIX YU CEJ

Teopema 13 (o pa3noxeHuu MHOrouneHoB Hax Q u Z). Munoeouren
C yeavimu KoIpGuyueHmanu A8ALemMCs PA3L0OHCUMBIM HAO NO-
AeM PAUUOHANBHBLX qucer moeda u MmMoAbKO moeda, Koeda OH
pPa3A0HCUM HAO KOABYOM UEAbLX YUCeA.

Hoka3zareabcTtBo. [lyctb  Bce  KO3DpHUUHMEHTHI  MHOrouJie-

Ha f(x)=ag+ax+...4+ a,x" SBAAIOTCS 1EJbIMH UUCJIAMH H
f(z) = g(z)h(x), rme MHOTOUJIEHDI 2. glx) wu ;h(sc) SIBJISTIOTCS

npumMuTUBHBIMU. [To Teopeme laycca o npousBeaeHUH NPUMHUTHUB-
u s U s

HbIX MHOTOYJEHOB MHOTOUJEH — - - - flx)=(-"-g(x)) - 7 h(x)
v v

SIBJISIETCSI TPUMHUTUBHbIM.



V.1.2. Pa3noxXuMocTb MHOTOYJIEHOB Haj MOJeM paluo-
HaJIbHbIX UYMCEJ U HaJ KOJIbLIOM LEeJbIX YU CEJ

Teopema 13 (o pa3noxeHuu MHOrouneHoB Hax Q u Z). Munoeouren
C yeavimu KoIpGuyueHmanu A8ALemMCs PA3L0OHCUMBIM HAO NO-
AeM PAUUOHANBHBLX qucer moeda u MmMoAbKO moeda, Koeda OH
pPa3A0HCUM HAO KOABYOM UEAbLX YUCeA.

Hoka3zareabcTtBo. [lyctb  Bce  KO3DpHUUHMEHTHI  MHOrouJie-

Ha f(x)=ag+ax+...4+ a,x" SBAAIOTCS 1EJbIMH UUCJIAMH H
f(z) = g(z)h(x), rme MHOTOUJIEHDI 2. glx) wu ;h(sc) SIBJISTIOTCS

npumMuTUBHBIMU. [To Teopeme laycca o npousBeaeHUH NPUMHUTHUB-
u s U s
HbIX MHOTOYJEHOB MHOTOUJEH — - - - flx)=(-"-g(x)) - 7 h(x)
v

v
SIBJISIETCSI MPUMMUTHUBHBIM.
u s 1
3HAyuT, — - Pl rne = H.O.H. {ag,...,a,}.
v p



V.1.2. Pa3noxxumMocTb MHOTOYJIEHOB Haj, MoJeM pauuo-
HaJIbHbIX UYMCEJ U HaJ KOJIbLIOM LEeJbIX YU CEJ

Teopema 13 (o pa3noxeHuu MHOrouneHoB Hax Q u Z). Munoeouren
C yeavimu KoIpGuyueHmanu A8ALemMCs PA3L0OHCUMBIM HAO NO-
AeM PAUUOHANBHBLX qucer moeda u MmMoAbKO moeda, Koeda OH
pPa3A0HCUM HAO KOABYOM UEAbLX YUCeA.

Joka3zareabcTBo. Takum oOpasom,

fla)=(u-= - 9@) - (5 b)),

(V)
TeopeMa J1I0Ka3aHa.



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (kputepuit IuseHwrenHa). [lycmo y mrHoecourena
flz)=ay+ax+...+a,z"

sce Ko3ahguyuenmol yeavle U cyuwiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagpuyuenm a, He deaumcs Ha p;

2) sce ocmanavHole KO puyuermol deasmes Ha p;

3) c80600HbLLL YACH ag OCAUMCS HA P, HO He HaA P°.

Toeda mHoeouren f(x) asaaemcsa HenPUBOOUMbIM HAO NOAEM P ALl -
OHANbHBLX YUCEAN.

Jloka3aTreabCTBO.



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (kputepuit IuseHwrenHa). [lycmo y mrHoecourena
flz)=ay+ax+...+a,z"

sce Ko3ahguyuenmol yeavle U cyuwiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagpuyuenm a, He deaumcs Ha p;

2) sce ocmanavHole KO puyuermol deasmes Ha p;

3) c80600HbLLL YACH ag OCAUMCS HA P, HO He HaA P°.

Toeda mHoeouren f(x) asaaemcsa HenPUBOOUMbIM HAO NOAEM P ALl -
OHANbHBLX YUCEAN.

Joka3areabcTBO. [IpuMeHUM MeTO 10KA3aTeNbCTBA €OT MPOTUBHO-
ro».



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (xkputepuit iuseHwrenHa). [/ycmo y mHoeourera
flx)=ag+ a1z + ...+ ax"

gce Koahguyuenmol yeavle 1 cywiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagppuyuenm a, He deaumcsa Ha p;

2) sce ocmanavHole KO puyuermol 0easmes Ha p;

3) c800600HbLLL YACH ay OCAUMCS HA P, HO He Ha P°.

Toeda mHoeouren f(x) asagaemca HeAPUBOOUMBIM HAO NOAEM P ALl -
OHANBHBLX YUCEAN.

Jloka3areabctBo. [lycth f(x) pasnoxum: f(x) =
= (bo b+ .. b+ bkxk) (CO + e,y cmxm) :
rae {b;,c;} C Q.



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (xkputepuit iuseHwrenHa). [/ycmo y mHoeourera
flx)=ag+ a1z + ...+ ax"

gce Koahguyuenmol yeavle 1 cywiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagppuyuenm a, He deaumcsa Ha p;

2) sce ocmanavHole KO puyuermol 0easmes Ha p;

3) c800600HbLLL YACH ay OCAUMCS HA P, HO He Ha P°.

Toeda mHoeouren f(x) asagaemca HeAPUBOOUMBIM HAO NOAEM P ALl -
OHANBHBLX YUCEAN.

Jloka3areabctBo. [lycth f(x) pasnoxum: f(x) =
= (bo b+ .. b+ bkxk) (CO + e,y cmxm) :

rae {b;,c;} C Q. CpaBHUM KOS DULUHMEHTDI IPU PABHBIX CTENEHSIX:



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bp+ bz + ...+ b1z + bkxk) (cot -t emaa™ 4 epa™)

riae {b;, c;} C Q. CpaBHUM KOS(PDULHMEHTBI TIPH PABHBIX CTENEHSIX:

(
ap = bycy,

a; = bycy + byco,
as = bpcy + bicy + bQCQ,
< a3 = bypcs + bico + bocy + bgCO,

ap—1 = bp_1ap, + bpan,—1,
a, = bra,,.




V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bp+ bz + ...+ b1z + bkxk) (cot -t emaa™ 4 epa™)

riae {b;, c;} C Q. CpaBHUM KOS(PDULHMEHTBI TIPH PABHBIX CTENEHSIX:

(
ap = bycy,

a; = bycy + byco,
as = bpcy + bicy + bQCQ,
< a3 = bypcs + bico + bocy + bgCO,

ap—1 = bp_1ap, + bpan,—1,
a, = bra,,.

\

[To ycnoButo noisti € {1; 2; ...; (n— 1)} umeem a; = a;p.



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bp+ bz + ...+ b1z + bkxk) (cot -t emaa™ 4 epa™)

riae {b;, c;} C Q. CpaBHUM KOS(PDULHMEHTBI TIPH PABHBIX CTENEHSIX:

)
app = boyco,

ap = bocy + by,
aop = boca + bicy + bac,
§ asp = bpcz + bica + bacy + bscy,

Op—1pP = b/{:—lam + bkam—la
a, = bra,,.

\

[To ycnoButo noisti € {1; 2; ...; (n— 1)} umeem a; = a;p.



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bp+ bz + ...+ b1z + bkxk) (cot -t emaa™ 4 epa™)

riae {b;, c;} C Q. CpaBHUM KOS(PDULHMEHTBI TIPH PABHBIX CTENEHSIX:

)
app = boyco,

ap = bocy + by,
aop = boca + bicy + bac,
§ asp = bpcz + bica + bacy + bscy,

Op—1pP = b/{:—lam + bkam—la
a, = bra,,.

\

Kosdduuuent ag He mequTes Ha p?, e p — NPOCTOE UHUCJO0. SHAUMT,
OJIMH U3 KO3 PULIMEHTOB by UJH ¢ HE IEJIUTCS Ha P.



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bp+ bz + ...+ b1z + bkxk) (cot -t emaa™ 4 epa™)

riae {b;, c;} C Q. CpaBHUM KOS(PDULHMEHTBI TIPH PABHBIX CTENEHSIX:

)
app = boyco,

ap = bocy + by,
aop = boca + bicy + bac,
§ asp = bpcz + bica + bacy + bscy,

Op—1pP = b/{:—lam + bkam—la
a, = bra,,.

\

He orpanuunBas 0OLIHOCTH pACCYKACHUH, MOXKHO CUMTATh, UTO by HE J1e-
JINTCS HA P U ¢y = dyp.



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bo + b+ .. b+ bkxk) (CO + ot o™ 4 mem) )

riae {b;, c;} C Q. CpaBHUM KOS DULUHUEHTBI IPH PABHBIX CTENEHSIX:

(

aop = bodop,

a1p = bocy + bDidop,

aop = boca + bicy + badop,

{ asp = bocs + bicy + bacy + bgdop,

Op—1p = bl{:—lam + bkcm—la
| an = bra,,.

He orpannuunBasi 06111HOCTH pacCy»KaeHHH, MOXKHO CUNTATh, UTO by He Jie-
JINTCS HA P U ¢y = dyp.
13 BToporo ypaBuenus byc; = p (a1 — bidp). 3Hauwr,



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bo + b+ .. b+ bkxk) (CO + ot o™ 4 mem) )

riae {b;, c;} C Q. CpaBHUM KOS DULUHUEHTBI IPH PABHBIX CTENEHSIX:

(

aop = bodop,

a1p = bocy + bDidop,

aop = boca + bicy + badop,

{ asp = bocs + bicy + bacy + bgdop,

Op—1p = bl{:—lam + bkcm—la
| an = bra,,.

He orpanuunBasi o61IHOCTH pacCy»KIeHUH, MOXKHO CUMTATh, UTO by He Je-
JINTCS HA P U ¢y = dyp.
13 BToporo ypaBuenus byc; = p (a1 — bidp). 3nauwr, ¢; = dip.



V.2. Kputepuit dizeHTIITEHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bp+ bz + ...+ b1z + bkxk) (cot -t emaa™ 4 epa™)

riae {b;, c;} C Q. CpaBHUM KOS(PDULHMEHTBI TIPH PABHBIX CTENEHSIX:

"

aop = bodop,

a1p = bpcy + bidop,

Qop = boca + b1y + badyp,

{ agp = bycg + bico + bacy + bsdyp,

Op—1pP = bk—lam + bkcm—la
| an = by,

HMwmeeMm by He nenuTces Ha p, ¢y = dop, ¢ = dip.
Mcnosib3ys MeTol MHAYKUMH ToJlyyaeM, UTo BCe ¢; AeJSITCS Ha p.



V.2. Kputepuit dn3eHTITeHHA
Jloka3aTeqabCTBO. ag + a1z + ...+ a,z" =

= (bo+ b1z + ...+ bp1z" !+ bkﬂi’k) (co+ ...+ 1™+ cna™) ,

rae {b;, c;} C Q. CpaBHUM KOS HULHMEHTBI IPU PABHBIX CTENEHSIX:

(

app = bodop,

aip = bycy + bidop,

aop = boca + bicy + badp,

¢ asp = byes + bicy + bacy + bsdyp,

Op—1p = bk:—lam + bkcm—la
a, = bra,,.

\
MmeeM by He aenuTcst HA p, ¢ = dop, ¢ = dip.

Hcnosib3ys MeTol MHAYKLIMK NTOJIydaeM, UTo Bee ¢; Jensites Ha p. Ciue-
JIOBATeJILHO, (,, JIeJIUTCS HalleJ1o Ha P.



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (kputepuit IuseHwrenHa). [lycmo y mrHoecourena
flz)=ay+ax+...+a,z"

sce Ko3ahguyuenmol yeavle U cyuwiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagpuyuenm a, He deaumcs Ha p;

2) sce ocmanavHole KO puyuermol deasmes Ha p;

3) c80600HbLLL YACH ag OCAUMCS HA P, HO He HaA P°.

Toeda muoeounen f(x) a6asemcs HenpUBOOUMbIM HAO NOAeM P ALl -
OHANbHBLX YUCEAN.

Jloka3areabcTBO. VTax, a, ne/juTcs HaLe0 Ha p,



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (kputepuit IuseHwrenHa). [lycmo y mrHoecourena
flz)=ay+ax+...+a,z"

sce Ko3ahguyuenmol yeavle U cyuwiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagppuyuenm a, He deaumcsa Ha p;

2) sce ocmanavHole KO puyuermol deasmes Ha p;

3) c80600HbLLL YACH ag OCAUMCS HA P, HO He HaA P°.

Toeda muoeounen f(x) a6asemcs HenpUBOOUMbIM HAO NOAeM P ALl -
OHANbHBLX YUCEN

Hoka3zareabcTBo. MTak, a, neqnuTcs HAlle]0 HA P, YTO POTUBOPEUNT
YCJIOBHIO TEOPEMBI.



V.2. Kputepuit dn3eHTITeHHA
Teopema 14 (kputepuit IuseHwrenHa). [lycmo y mrHoecourena
flz)=ay+ax+...+a,z"

sce Ko3ahguyuenmol yeavle U cyuwiecmayent npocmoe 4ucio p ma-
Koe, 4mo

1) koagppuyuenm a, He deaumcsa Ha p;

2) sce ocmanavHole KO puyuermol deasmes Ha p;

3) c80600HbLLL YACH ag OCAUMCS HA P, HO He HaA P°.

Toeda muoeounen f(x) a6asemcs HenpUBOOUMbIM HAO NOAeM P ALl -
OHANbHBLX YUCEN

Hoka3zareabcTBo. MTak, a, neqnuTcs HAlle]0 HA P, YTO POTUBOPEUNT
YCJIOBHIO TEOPEMBI.
Teopema nokazana.



V.3. Llenble KOPHU MHOTOYJeHAa C PallMOHAJbHbIMH KO-
a(ppuumeHTamu

Kak noxkazas lanya, He cylilecTByeT ajrebpanueckoid opmyJibl 151
BbIUMCJICHUE KOPHEH MHOTOUJIEHA CTEMEHH, OOJblIeH 4.

[TosTomy



V.3. Llenble KOPHU MHOTOYJeHAa C PallMOHAJbHbIMH KO-
a(ppuumeHTamu

Kak noxkazas lanya, He cylilecTByeT ajrebpanueckoid opmyJibl 151
BbIUMCJICHUE KOPHEH MHOTOUJIEHA CTEMEHH, OOJblIeH 4.

[TosToMy akTyaJibHOU SIBJSIETCS 3a7a4a OThICKAHUSI KOPHEH MHOTOUJIe-
Ha [IJ1s1 HaCTHBIX CJIYUdEB.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

PaCCMOTpHM 3aa4y OTbICKAHHS{ LEJTOUYHCJIEHHbBIX KOpHefI MHOI'OYJIE-
Ha f(z) c paunMoHaNbHLIMU KO3(DPUIHEHTAMH.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

paCCMOTpHM 3aa4y OTbICKAHHS{ LEJTOUYHCJIEHHbBIX KOpHeﬁ MHOI'OYJIE-
Ha f(z) c paunMoHaNbHLIMU KO3(DPUIHEHTAMH.

Jrta 3ajJladya paBHOCHJIbHA 3aaa4€ OTbICKAHHWA LEJTOUHUCJIEHHBIX KOpHeff’I
MHOrouJsieHa g - f(x) ¢ uesbIMu Ko3pUlIMeHTaMu, TJe (4 — HauMeHb-
ee odllee KpaTHOe 3HaMeHaTeseld BceX KOI((PHUUHUEHTOB MHOIOUJIe-

Ha f(x).



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

paCCMOTpHM 3aa4y OTbICKAHHS{ LEJTOUYHCJIEHHbBIX KOpHeﬁ MHOI'OYJIE-
Ha f(z) c paunMoHaNbHLIMU KO3(DPUIHEHTAMH.

Jrta 3ajJladya paBHOCHJIbHA 3aaa4€ OTbICKAHHWA LEJTOUHUCJIEHHBIX KOpHGI;’I
MHOrouJsieHa g - f(x) ¢ uesbIMu Ko3pUlIMeHTaMu, TJe (4 — HauMeHb-
ee odllee KpaTHOe 3HaMeHaTeseld BceX KOI((PHUUHUEHTOB MHOIOUJIe-
Ha f(x).

boJiee TOI'O, TAKUM O6paSOM 3ajldada CBOIUTCH K ITOUCKY KOpHeff’I Mnpu-
MUTUBHOI'O MHOI'O4JIE€HA.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

[TycTh o — KOpEHb NMPUMHUTHBHOTO MHOTOUJIEHA
f(z) =ap+ a1z + ...+ a,x". Ilo Teopeme Besy
aptarr+. . 4a,z" = (r — «) (bo +bx+...+ bn_lx”_l) , TIe b,—1 = a,.

Mcnonbsysi cxemy [opHepa uam 10KkasaTesbcTBO Te€OpPeMbl O JeJeHUU
C 0CTATKOM, MoJiyuaem, uto b; € Q.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

HYCTI) @4 — KOPE€Hb NPUMHUTUBHOTO MHOTI'OYJICHA
f(z) =ap+ a1z + ...+ a,x". Ilo Teopeme Besy

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b_2" '), rae by_1 = a,.

Mcnoabays cxemy [opHepa nian 10ka3aTe/ibCTBO TEOPEMbI O JeJeHUU
C 0CTATKOM, MoJiyuaem, uto b; € Q.

B cusy Teopembl 0 pa3noxeHMU MHOTouaeHoB Haa Q u Z koaddu-
LIUEHTHI b; SIBJISIIOTCS LIEJIBIMUA UUCJIAMM.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

Mrak, ecqu « — UeJbli KOpPeHb MPUMHUTHBHOIO MHOrOUJIE€HA
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

aptarz+. . +a,z" = (x —a) (b + bz + ...+ b,_2" '), rae by_1 = ay.

Mcnoabays cxemy [opHepa nosyuaem, uto ay deaumcea Hayeno Ha o.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

Mrak, ecqu « — UeJbli KOpPeHb MPUMHUTHBHOIO MHOrOUJIE€HA
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

aptarz+. . +a,z" = (x —a) (b + bz + ...+ b,_2" '), rae by_1 = ay.

Mcnoabays cxemy [opHepa nosyuaem, uto ay deaumcea Hayeno Ha o.
ITOT pe3yJibTaT MO3BOJSIET OTPAHUUNUTD NepeO0pP BO3SMOKHbBIX «KaHIM-
JATOB» HA «POJib KOPHSI» MHOTOUJIEHA.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

I/ITaK, eCJIn o — LLGJH)IIZ KOpE€Hb NPUMUTUBHOIo MHOIouJieHa
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

aptarz+. . +a,z" = (x —a) (b + bz + ...+ b,_2" '), rae by_1 = ay.

Mcnoabays cxemy [opHepa nosyuaem, uto ay deaumcea Hayeno Ha o.
ITOT pe3yJibTaT MO3BOJSIET OTPAHUUNUTD NepeO0pP BO3SMOKHbBIX «KaHIM-
JATOB» HA «POJib KOPHSI» MHOTOUJIEHA.
Ho B caiyuae, korna ag umeer 00JiblIOE UUCJIO JeJIUTe/ed, TAKOU nepe-
O0p MOXKET 0KA3aThCHA UPE3MEPHO YTOMUTEJbHBIM. [ [03TOMY Npo10/IKUM
aHaJIu3.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

Mrak, ecqu « — UeJbli KOpPeHb MPUMHUTHBHOIO MHOrOUJIE€HA
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

aptarz+. . +a,z" = (x — ) (by+ bz + ...+ b_12"Y) | tae by = ay,

U ag 0eaumes Hayeno Ha .

51 morcka metoia yMeHblIeHUs o0bema rnepebopa NpUMEHUM CTpa-
TErUI0 NPUOPUTETHOTO U3YUEHUS IKCTPEMAJIbHbIX CUTYaUUH.



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

I/ITaK, eCJIn o — HeJIbe/)I KOpE€Hb NPUMUTUBHOIo MHOIouJieHa
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

aptarz+. . +a,z" = (x — ) (by+ bz + ...+ b_12"Y) | tae by = ay,

U ag 0eaumes Hayeno Ha .
51 morcka metoia yMeHblIeHUs o0bema rnepebopa NpUMEHUM CTpa-
TE€rui0 MPUOPUTETHOTO U3YYEHHUS IKCTPEMAJIbHBIX CUTYaLIU K.
BHumanue K ap 00ycJIOBJIEHO T€M, UTO 3TO 3HAUEHUE UCXOJHOTO MHO-
rousieHa npu x = 0. [Tomumo 0 B KaueCcTBe «3KCTPeMaJJbHOr0» 3HAYEHHUS
apryMeHTa eCTeCTBEHHO B3ITh



V.3. Llenble KOpHUM MHOTOYJeHAa ¢ PallMOHAJbHbIMHU KO-
a(ppuumeHTamu

I/ITaK, eCJIn o — HeJIbe/)I KOpE€Hb NPUMUTUBHOIo MHOIouJieHa
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

aptarz+. . +a,z" = (x — ) (by+ bz + ...+ b_12"Y) | tae by = ay,

U ag 0eaumes Hayeno Ha .
51 morcka metoia yMeHblIeHUs o0bema rnepebopa NpUMEHUM CTpa-
TE€rui0 MPUOPUTETHOTO U3YYEHHUS IKCTPEMAJIbHBIX CUTYaLIU K.
BHumanue K ap 00ycJIOBJIEHO T€M, UTO 3TO 3HAUEHUE UCXOJHOTO MHO-
rousieHa npu x = 0. [Tomumo 0 B KaueCcTBe «3KCTPeMaJJbHOr0» 3HAYEHHUS
apryMeHTa €CTeCTBEHHO B3ATb & = | U x = —1.



V.3. Llenble KOPHU MHOTOYJeHAa C PallMOHAJbHbIMH KO-
a(ppuumeHTamu

I/ITaK, eCJIn o — HeJIbIﬁ KOpE€Hb NPUMUTUBHOIo MHOIouJieHa
f(z) =ayg+ a1x + ...+ a,z", TO NI HEKOTOPHLIX KOSPDHUIIUEHTOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bx+...+ bn_lx”_l) , Te b,—_1 = a,,
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Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
[IeH CTEIEeHH.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsikeHHbIX anredGpanueckux uyucaax). /[ra arwo-
60eo anacebpauneckoeo uucia o cyuwecmsyem eOUHCMBEeHHbLU
HenpuBoauMbld Had Q npumumusHoll MHO204AEH C NOAO-
HCUMENbHBIM cmapuum Koapouuyuenmom, KopHem KOMOPO2o
ABALENCA Q.

Jloka3zateabcTBo. [1o onpenenennto anredbpanyeckoro ynucsaa o sB-
JsieTcst KopHeM MHorousieHa f(z) ¢ uesbiMu Koddduupentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f(z) BO3bMEM OJIMH U3 MHOTOUJIEHOB HAUMEHb-
wiert crenenu. Ecou f(x) npuBoaum Han Q, To f(z) = g(x)h(x), rae Bce
KO3((HULIMEHTbl MHOTOUJIEHOB ¢(x) U h(x) ABASIOTCS PallMOHANbHBIMU
yncaamu. [To Teopeme o pa3soxkeHur MHOTouJeHOB Haa Q U Z Mox-
HO CUHTaTh, YTO KO PULMEHTH MHOTOUJIEHOB ¢ () ¥ h(x) ABAAIOTCS 11e-
JIBIMH UM CJIAMH.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
wedt crenenu. Mrak, mbl nokazanu, uro ecau f(x) npusoaum Han Q, To
f(x) = g(x)h(x), rne Bce KO3 dUIMEHTH MHOTOUJIEHOB g(x) U h(x) sB-
JSI0TCS e bIMU uncjamu. Ho B 3Tom ciyuae 0 = f(a) =



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
wedt crenenu. Mrak, mbl nokazanu, uro ecau f(x) npusoaum Han Q, To
f(x) = g(x)h(x), rne Bce KO3 dUIMEHTH MHOTOUJIEHOB g(x) U h(x) sB-
JS0TCS e bIMU uncaamu. Ho B aTom ciyuae 0 = f(a) = g(a)h(a),



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
wedt crenenu. Mrak, mbl nokazanu, uro ecau f(x) npusoaum Han Q, To
f(x) = g(x)h(x), rne Bce KO3 dUIMEHTH MHOTOUJIEHOB g(x) U h(x) sB-
JS0TCs HesbiMu uncsaamu. Ho B aTom caydae 0 = f(«) = g(a)h(a), ot-
KyJla CJIe/lyeT, UTo (v SIBJSIETCS KOPHEM MHOrousieHa g(x) uiu h(x).



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anred6pavuyeckux uyucaax). /aa aro-
06020 anacebpauneckoeo uucia « cyuiecmsyem eOUHCMBEHHbLU
HenpuBoaAUMbBIK Had Q npumumusHoll MHO204AEH C NOAO-
HCUMENAbHOIM  cmapuium Kodgduyuenmom, KOpHem KOmopo2o
ABALemcs Q.

Joka3areabcTBo. [1o onpenesenuto anredpanuyeckoro ymcaa o siB-
JIleTCsl KopHeM MHoroujieHa f(x) ¢ uenabiMu Kodhduunentamu. Cpeau
BCEX TAaKUX MHOTOUJIEHOB f(x) BO3bMEM OJIMH U3 MHOTOUJIEHOB HAUMEHb-
e crenenu. Mrak, Mol mokaszasu, uto ecau f(x) npuBoaum Haa Q, To
f(x) = g(x)h(x), rne Bce KO3 dULMEHTH MHOTOUJIEHOB g(x) U h(x) sB-
JS0TCs HesbiMu uncgaamu. Ho B 3Tom cayuae 0 = f(a) = g(a)h(a), oT-
KyJla CJIe/lyeT, uTo « sIBJsieTCcsl KopHeM MHorousieHa g(x) wiu h(x). Ho
CTeMeHb KaXKJI0T0 U3 HUX MeHblIle CTereHr MHorouieHa f(x).



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
et crernend. Mol nokasaJu, uto f(x) HenpuBoaum Haj Q.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HeMmpUBOAUMBIA Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
el crenend. Mbl nokaszasu, uto f(x) HenpuBoaum Haja Q.

Ecin 6 — HaubGoabiini obuiuit genurenb BeceX Ko3(pdUIIMEHTOB
MHorousieHa f(x), 1o f(x) = 3 - s(x) = (=) - (—s(x)), rne s(x) — npu-
MUTUBHbIA MHOTOUJIEH, U (. — €r0 KOPEeHb.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabcTBo. [1o onpenesenuto anredpanyeckoro umcaa « siB-
JsileTcsl KOpHeM MHorousieHa f(z) ¢ uenabiMu Kosdduuuentamu. Cpeau
BCEX TAKMX MHOTOUJIEHOB f () BO3bMEM OJIMH W3 MHOTOUJIEHOB HAUMEHb-
et crernend. Mol nokasaJu, uto f(x) HenpuBoaum Haj Q.

3HAUYUT, MOXKHO CUMTaTh, UTO f(x) — MPUMHUTHUBHbIK MHOTOUYJIEH H
uTO KO3 PULMEHT NPHU CTapliel CTeNeHU MOJOKUTEJIEH,



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabctBo. OcTanoch Mokasartb, 4UTo MHOTOuUJIeH f(x) onpee-
JISIeTCSI OJJTHO3HAYHO.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3areabcTBo. [IycTh o siBAsieTCsT KOpHEM TIPUMHUTHBHBIX MHOTO-
usieHoB f(z) U g(x) MUHUMAJIbHON CTEMeHH C LeJbIMH KO3 dUIMeHTaMu
U TTOJIOYKUTEbHBIM KO3(DPUIMEHTOM MPU CTaplliel CTEeNeHH.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3zateabcTtBo. Ilo TeopemMe o0 JeJeHUM € OCTATKOM
f(x) = p(x)g(x) +r(x), rne 0 < deg(r(x)) < deg(f(x)) = deg(g(x)).



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HeMmpUBOAUMBIA Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTe/bCTRBO. flz) =p(x)g(x) + r(z), rie
0 < deg(r(z)) < deg(f(x)) = deg(g(z)). W3 mnokazatenbctBa Teo-
peMbl O JeJeHUUM C OCTATKOM CJIeJyeT, 4TO Bce KO3(DPHUUMEHTHI
MHOTOUJIEHOB p(x) U 1 () ABASIOTCS PallMOHAILHBLIMU YU CJIAMU.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTe/bCTRBO. flz) =p(x)g(x) + r(z), rie

0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHbllee o0ulee KpaTHOe 3HaMeHareJeldl BceX KO3(D(UIHEHTOB
mHorousiena r(x). Torna



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTe/bCTRBO. flz) =p(x)g(x) + r(z), rie

0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHbllee o0ulee KpaTHOe 3HaMeHareJeldl BceX KO3(D(UIHEHTOB
mHorousiena r(x). Torna

Bf(a) = Bpla)gla) + fria)



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTe/bCTRBO. flz) =p(x)g(x) + r(z), rie
0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHblllee oOulee KpaTHoe 3HaMeHaTeslel BceX KO3 HUIMEHTOB
mHorousiena r(x). Torna
B fla) = Bpla) glo) +6r(a)

~~ ~~
=0 =0



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTe/bCTRBO. flz) =p(x)g(x) + r(z), rie
0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHblllee oOulee KpaTHoe 3HaMeHaTeslel BceX KO3 HUIMEHTOB
mHorousiena r(x). Torna
0 =0 f(a) = Bpla) gla) +5r(a)

~~ ~~
=0 =0



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTe/bCTRBO. flz) =p(x)g(x) + r(z), rie
0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHblllee oOulee KpaTHoe 3HaMeHaTeslel BceX KO3 HUIMEHTOB
mHorousiena r(x). Torna
0=p/fla) = Bpla) gla) +0r(a) = pBr(a) = 0.

~~ <~
=0 =0



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTeJbCTBO. fz) =p(z)g(z) + r(x), rie
0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHblllee oOulee KpaTHoe 3HaMeHaTesled BceX KO3 UIMEHTOB
mHorouJsieHa r(x). Torna fr(a) = 0. Takum o6pa3om « siBJISIETCS KOPHEM
MHOTOUJIeHa 7 (x) ¢ 11eJbIMU KO3 duieHTaMHu.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Jloka3aTeJbCTBO. fz) =p(z)g(z) + r(x), rie
0 < deg(r(z)) < deg(f(x)) = deg(g(z)). Ilyctb r(x) Z0 u B — Hau-
MeHblllee oOllee KpaTHOe 3HaMeHaTeJied BceX KO3(PHIHMEHTOB
mHorouJsieHa r(x). Torna fr(a) = 0. Takum o6pa3om « siBJISIETCS KOPHEM
MHorousieHa 3r(x) ¢ ueabiMu Kosduimentamu. Ho ero crenenb MeHblile
CTerneHd MHorousieHa f(z), MpoTUBOpeUne.,



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-

HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
aBaemces .

Hoka3areabctBo. CjaenoparenbHo, f(x) = p(z)g(z). Tak kak crenenu
MHOrouJieHoB f(x) U g(x) paBHbI, TO CTeneHb MHOTousIeHa p(x) paBHa 0.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabctBo. CoenoBarenbHo, f(x) = p(z)g(x). Tak Kak crene-
HU MHOTOWIEHOB f(z) U g(x) paBHbI, TO CTeleHb MHOTOUJIEHA p(x) paB-
Ha 0. Ilo ompenesneHuo MPUMUTUBHOIO MHOTOUJI€EHA W3 PaBEHCTBA

f(z) =p-g(x) cnenyer,utop € {—1; 1}.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabctBo. CoenoBarenbHo, f(x) = p(z)g(x). Tak Kak crene-
HU MHOTOWIEHOB f(z) U g(x) paBHbI, TO CTeleHb MHOTOUJIEHA p(x) paB-
Ha 0. Ilo ompenesneHuo MPUMUTUBHOIO MHOTOUJI€EHA W3 PaBEHCTBA
f(z) =p-g(x)cnenyer,utop € {—1; 1}. Hoy mHorousnenoB f(z) u g(z)
KO3 PULMEHT TPH CTapIIel CTENeHH MOJIOXKHUTEeH, TO3ITOMY p = 1.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabctBo. CoenoBarenbHo, f(x) = p(z)g(x). Tak Kak crene-
HU MHOTOWIEHOB f(z) U g(x) paBHbI, TO CTeleHb MHOTOUJIEHA p(x) paB-
Ha 0. [lo ompejesieHHt0 MPUMUTHBHOTO MHOTOUYJIEHA W3 PAaBEHCTBA
f(z) =p-g(x)cnenyer,utop € {—1; 1}. Hoy mHorousnenoB f(z) u g(z)
KO3 PULMEHT TPH CTapIIel CTENeHH MOJIOXKHUTEeH, TO3ITOMY p = 1.

CaienoBatesibHo, f(x) = g(x), T.e. MHOTOWJIEH f(x) onpenessieTcs o/1-
HO3HAuHO.



V.5.1. Teopema o conpsKeHHbIX ajlredopavyeckux 4yumc-
Jax

Teopema 17 (0 conpsixkeHHbIX anredGpanyeckux uyucaax). /ra aro-
0020 anacebpauneckoeo uucaa o cyujecmsyem eOUHCMBEHHbLU
HenpuBOAUMBIK Had Q npumumusHoll MHO204NEH C NOAO-
HCUMENbHBIM Ccmapuum Koapouuuenmom, KopHem KOMOPO2o
Aasaemces .

Joka3areabctBo. CoenoBarenbHo, f(x) = p(z)g(x). Tak Kak crene-
HU MHOTOWIEHOB f(z) U g(x) paBHbI, TO CTeleHb MHOTOUJIEHA p(x) paB-
Ha 0. [lo ompejesieHHt0 MPUMUTHBHOTO MHOTOUYJIEHA W3 PAaBEHCTBA
f(z) =p-g(x)cnenyer,utop € {—1; 1}. Hoy mHorousnenoB f(z) u g(z)
KO3 PULMEHT TPH CTapIIel CTENeHH MOJIOXKHUTEeH, TO3ITOMY p = 1.

CaienoBatesibHo, f(x) = g(x), T.e. MHOTOWJIEH f(x) onpenessieTcs o/1-
HO3Ha4yHO. Teopema noKa3aHa.



V.5.2. ConpsKeHHble alredpanuecKue umcJsa

Teopema 17 (0 conpsixkeHHbIX anredGpanueckux yucaax). /[ra arwo-
60eo anacebpauneckoeo uucia o cyuwecmsyem eOUHCMBEHHbLU
HenpuBoauMbId Had Q npumumusHoll MHO204AEH C NOAO-
HCUMENbHBIM cmapuum Koapguyuenmom, KopHem KOMOPO2o
ABAACMCA (L.

Onpenenenue 11. Aneebpauueckue uucia o u § Haszviearoncsa co-
MPSKEHHBIMM, eCAll 045 HUCAQ « U YUCAQ [ cO8RA0aI0mM MHO204YAe-
HolL, onpedeaerHole 8 meopeme 17 0 conpajiceHHvlx areebpauye-
ckux yucaax. Ecau f(x) — amom muoecourer u3 meopemol 17, mo
aseebpaudeckue 4ucaa « u 3 Ha3ol8a0MCs CONPSIKEHHbIMU Yepes
MHOTouJeH f(x).



V.5.2. ConpsKeHHble alredpanuecKue umcJsa

Teopema 17 (0 conpsixkeHHbIX anredGpanueckux yucaax). /[ra arwo-
60eo anacebpauneckoeo uucia o cyuwecmsyem eOUHCMBEHHbLU
HenpuBoAUMbIA Hald Q npumumusHoLl MHO20YAEH ¢ NOAO-
HCUMENbHBIM cmapuum Koapguyuenmom, KopHem KOMOPO2o
ABAACMCA (L.

Onpenenenue 11. Aneebpauueckue uucia o u § Haszviearoncsa co-
MPSKEHHBIMM, eCAll 045 HUCAQ « U YUCAQ [ cO8RA0aI0mM MHO204YAe-
HolL, onpedeaerHole 8 meopeme 17 0 conpajiceHHvlx areebpauye-
ckux yucaax. Ecau f(x) — amom muoecourer u3 meopemol 17, mo
aseebpaudeckue 4ucaa « u 3 Ha3ol8a0MCs CONPSIKEHHbIMU Yepes
MHOTouJeH f(x).

He cnenyeTr nytaTtb COMPAXEHHOCTD anre6pa|/|quK|/|x qncen n cornps-
YKEHHOCTb KOMMJIeKCHbIX 4uncen!



V.5.3. Teopema 06 onepauusgx Haja aaredpavyecKumu
yucJamMu

Teopema 18 (06 onepauusx Hajg ajdreOpanyeCcKMMU Yucjaamu).
Cymma, pa3nocmo, npoussedeHue u 4acmuoe aseedpaudeckux
HIUCeN ABAAIOMCA areebpautecKumu YuCAAMU.



V.5.4. CaencTBue o noJie aaredpanyeckKkux ymcel

CaenctBue 4 (o noJse anredpanueckux uucedn). Muooscecmso  an-
eebpaudecKkux ducen ¢ ONepayuamMu Ccymma u npoussederue
anreedbpauveckux 4ucen 18A1emcs noAeM.

JloKa3aTeJbCTBO.



V.5.4. CaeacrTBue o noJe ajredopanyeckux umced

CaenctBue 4 (o noJse anredpanueckux uucedn). Muooscecmso  an-
eebpaudecKkux ducen ¢ ONepayuamMu Ccymma u npoussederue
anreedbpauveckux 4ucen 18A1emcs noAeM.

Jloka3zateabcTBo. [lo Teopeme 006 onepauusax Haj ajaredopauvue-
CKUMHU UM CJaMu MHOXKECTBO ajirebpanuyeckux unces 3aMKHYTO OTHOCH-
TeJbHO CJIOXKEHHS M YMHOKeHHUs1. 3HAUUT, OCTAeTCsl TOJIbKO MPOBEPHUTH
BBINTOJIHEHUE AKCUOM 1104151 B anrebpe ajreOpanuyecKux Yuced.



V.5.4. CaeacrTBue o noJe ajredopanyeckux umced

CaenctBue 4 (o noJse anredpanueckux uucedn). Muooscecmso  an-
eebpaudecKkux ducen ¢ ONepayuamMu Ccymma u npoussederue
anreedbpauveckux 4ucen 18A1emcs noAeM.

Jloka3zateabcTBo. [lo Teopeme 006 onepauusax Haj ajaredopauvue-
CKUMHU UM CJaMu MHOXKECTBO ajirebpanuyeckux unces 3aMKHYTO OTHOCH-
TeJbHO CJIOXKEHHS M YMHOKeHHUs1. 3HAUUT, OCTAeTCsl TOJIbKO MPOBEPHUTH
BBINTOJIHEHUE AKCUOM 1104151 B anrebpe ajreOpanuyecKux Yuced.

Ho 3Tu akcroMbl BbIMOJHSIOTCS AJ1s1 JIIOObIX KOMITJIEKCHBIX UHCEeJ, U,
nockoJibky O u | siBsisitoTest ayire6panueCKUMHU YUCJIAMU, TO 3TH aKCHOMbI
BBIMOJIHSIOTCS U JJI51 TOJAMHOKECTBA KOMIIJIEKCHBIX UMces — /151 aared-
panuecKkux unces. CJecTBHE I0Ka3aHO.



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika
Kak noctpoutb yHKLHIO, rpaduK KOTOPOH MPOXOAUT Uuepe3d TOUKH

Mi(zi;01),  Ma(z2y2), .., My (zpyn)?



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika
Kak noctpoutb yHKLHIO, rpaduK KOTOPOH MPOXOAUT Uuepe3d TOUKH

Mi(zi;01),  Ma(z2y2), .., My (zpyn)?

EcrecTtBeHHO BbIOpaTh (hyHKIHMIO «ronpolie». CaMol «pocToi» PyHK-
LIMel U1 pellleHust TON 3a7auH sIBJSIETCS, BUIMMO, MHOT'OUJIEH.



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika
Kak noctpoutb yHKLHIO, rpaduK KOTOPOH MPOXOAUT Uuepe3d TOUKH

Mi(zi;01),  Ma(z2y2), .., My (zpyn)?

EcrecTtBeHHO BbIOpaTh (hyHKIHMIO «ronpolie». CaMol «pocToi» PyHK-
LIMel U1 pellleHust TON 3a7auH sIBJSIETCS, BUIMMO, MHOT'OUJIEH.
Pellenue nocrap/ieHHON 3a1auu oOecrieunBaeT cjaeayroliias Teopema.



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHoTrouseHe Jlarpanxa). ﬂflﬂ MHOcOoUNCHA

[[ (z— )

f(x) = k;)y/f ml;[k (xk - CCm) (7)

o~ (x—m)...(x —x1) (& — Tp31) .. (x — )
_kzzjoyk (xk_xl)---(xk—xk_ﬂ(xk—:UkH)...(:Uk—xn)'

cnpasedaussl pagercmsa f(x,) = yp.

JloKa3aTeJbCTBO.



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHoTrouseHe Jlarpanxa). ﬂflﬂ MHOcOoUNCHA

[[ (z— )

f(x) = k;)y/f ml;[k (xk — CCm) (7)

_ Zn:yk (x—x1) ... (r —xp1) (x — xpp1) .- (T — xp)
= (xp — 1) .. (vp — Tp—) (2 — 1) -+ (T — )
cnpasedaussl pagercmsa f(x,) = yp.
II (2p —2m)
m=#k

[T (2 —2m)

m##k

'
JloKa3aTteJabcTBO. FiMeem f(:r:p) = kz Y -
—0



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHOTOuUJieHe JlarpaHxka). ﬂ./l}l MHO2COUNCHA

i I;Ik (x — xp)
fla) =Yy =
k=0 o [I (zx —2m) (7)

o). mﬁi( ).z = 2)
& (@em) @ me) (= Ten) (T =T
_k:Z::Oyk (xk_xl)---(xk_xk—l)(xk—$k+1)...(CL’k—xn)

cnpasedausnl pasercmsa f(x,) = y,.

I (zp—2m)

" m#k
Hoka3zateabctBo. meem  f(z,) = > yi - , pyyem
i l;é[k (T — Zm)
m

mk N { 0, ecan k # p,

1, eciuk =p — 0-CHMBOJI KPOHeKepa.



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHoTrouseHe Jlarpanxa). ﬂflﬂ MHOcOoUNCHA

[[ (z— )

f(x) = k;)y/f ml;[k (xk — CCm) (7)

o~ (x—m)...(x —x1) (& — Tp31) .. (x — )
_kzzjoyk (xk_xl)---(xk—xk_ﬂ(xk—:UkH)...(:Uk—xn)'

cnpasedaussl pagercmsa f(x,) = yp.

Joka3areabcTBo. [To3TOMY
n
f(xp> — Z Yk - 5k,p —
k=0



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHoTrouseHe Jlarpanxa). ﬂflﬂ MHOcOoUNCHA

[[ (z— )

f(x) = k;)y/f ml;[k (xk — CCm) (7)

o~ (x—x1) ... (r —xp1) (x — xpp1) .- (T — xp)
B Zyk (xk—xl)---(xk—xk_ﬂ (xk_$k+1)...(xk—xn>.

cnpasedaussl pagercmsa f(x,) = yp.

l],oxasaTe.anTBo [TosTomy

flay) = Zyk Orp =

0 g O g L g Oy 0 =



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHoTrouseHe Jlarpanxa). ﬂflﬂ MHOcOoUNCHA

[[ (z— )

f(x) = k;)y/f ml;[k (xk — CCm) (7)

o~ (x—x1) ... (r —xp1) (x — xpp1) .- (T — xp)
B Zyk (xk—xl)---(xk—xk_ﬂ (xk_$k+1)...(xk—xn>.

cnpasedaussl pagercmsa f(x,) = yp.

l],oxasaTe.anTBo [TosTomy

flay) = Zyk Orp =

=Y1- 0+ ot Y1 04+ Y L+ -0+ 4y - 0=y



VI. Hurtepnoasuusi. UHTepnoassumoHHbIi MHOTOYJEH JlarpaHika

Teopema 19 (06 MHTEPNOJSILMOHHOM MHoTrouseHe Jlarpanxa). ﬂflﬂ MHOcOoUNCHA

[[ (z— )

f(x) = Igyk ml;[k (CUk — CCm) (7)

_ Z”:yk (x—x1) ... (r —xp1) (x — xpp1) .- (T — xp)
k=0 (@) — 1) - (T — 2pm) (T — Tpe) - (T — @)
cnpasedaussl pagercmsa f(x,) = yp.
Joka3sateabctBo. [Tostomy f(x,) = y,.

Teopema nokazana.
Paccmorperh npumep?



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

OJIHUM M3 eCTeCTBEHHbIX HalpaBJIeHHH HCCJIeJOBAaHUI SIBJISIETCS] Ha-
npaBJjieHue, O0OYCJOBJIEHHOE MPUMEHEHHeM cTpaTterun oborauieHus
MoJe 1. B 1aHHOM cJyiyuae Mbl IPUMEHUM €€ CJIelyIoLIUM 00pa3oM: pac-
CMOTPHUM MHOTOUJIEHBI OT HECKOJIbKHUX MEPEMEHHbIX.

Onpepenenue 12. MHOrouJieHOM OT N€PEMEHHBIX T, To, ..., T, Ha-
svleaemcs sovlpadxcerue, npedcmasasrouee coool cymmy ooOHoUAe-
Ho8 8uda a-xi'wy?... 10", ede «; — HeompuuamevbHoe yeroe
YUCAO.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

OJIHUM M3 eCTeCTBEHHbIX HalpaBJIeHHH HCCJIeJOBAaHUI SIBJISIETCS] Ha-
npaBJjieHue, O0OYCJOBJIEHHOE MPUMEHEHHeM cTpaTterun oborauieHus
MoJe 1. B 1aHHOM cJyiyuae Mbl IPUMEHUM €€ CJIelyIoLIUM 00pa3oM: pac-
CMOTPHUM MHOTOUJIEHBI OT HECKOJIbKHUX MEPEMEHHbIX.

Onpepenenue 12. MHOrouJieHOM OT N€PEMEHHBIX T, To, ..., T, Ha-
svleaemcs sovlpadxcerue, npedcmasasrouee coool cymmy ooOHoUAe-
Ho8 8uda a-xi'wy?... 10", ede «; — HeompuuamevbHoe yeroe
YUCAO.

[IpruMepamMmu MHOTOUJIEHOB SIBJISIFOTCSI BbIPAXKEHHS

2
DT X3 — 433?{5172 + gxgxg, 2xyz> — Yzt — \/ngZ +0,2xz.



TunoBoi naaH anre6panueckoro uccjaeaoBaHus

1. Onpenesutb 37€MeHThI, U3 KOTOPBIX COCTOUT OO'bEKT UCCJCI0BAHMUS,
BbIOpATh UM ChOPMUPOBATH TUITOBbIE CITOCOOBI MPeACTaBIeHUs 00'bEKTa
M €r0 2JICMEHTOB.

2. OnpenesnuTb XapakKTePUCTUKH 3JIEMEHTOB U 0O'bEKTa B 11€JIOM, orepa-
LMK HaJ 3JeMeHTaMH, oTHollleHHs. C WX MOMOLbIO BbIAEIUTh «3IKCTpe-
MaJibHble» OObEKTbl U UX 3JieMeHTbl — HauboJiee NMepcrneKTHBHbIE s
MCCJIEIOBAHMUS.

3. Oboratuth HaOOP onepauuril U OTHOLIEHUH 32 CUET TEOPEM U BTOPHUU-
HbIX OlepaLmH,



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
1. OnpeaenuTb 3j1eMeHTbl, U3 KOTOPbIX COCTOUT O00bEKT MCCIEI0BaAHUSA, Bbi-
Opatb uam chopmMupoBaTh TUNOBbIE CMIOCOOBI MPEACTaBIEHHA 00 bEKTA U €r0 3Jie-

MEHTOB.

Onpepnenenue 12. MHOTrouJieHOM OT NEePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobol cymmy o0HoUAe-
Hos suda a-xi'wy®...xln, ede q; — HEOMPUYAMENbHOe UeA0e
YUCNO.

CpeﬂH COCTABHbBIX 2JIEMEHTOB MHOT'OYJIEHA OT HECKOJIbKHUX TE€EPEMEH -
HbIX MO2KHO BbIACJ/IUTD.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
1. OnpeaenuTb 3j1eMeHTbl, U3 KOTOPbIX COCTOUT O00bEKT MCCIEI0BaAHUSA, Bbi-
Opatb uam chopmMupoBaTh TUNOBbIE CMIOCOOBI MPEACTaBIEHHA 00 bEKTA U €r0 3Jie-

MEHTOB.

Onpepnenenue 12. MHOTrouJieHOM OT NEePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobol cymmy o0HoUAe-
Hos suda a-xi'wy®...xln, ede q; — HEOMPUYAMENbHOe UeA0e
YUCNO.

Cpelid COCTAaBHBIX 3JIEMEHTOB MHOTOUJIEHA OT HECKOJBbKHX MEePEMeH-
HBIX MOXKHO BbIJIEJIUT:

— OIHOUWJIEHbI BUJA @ - 21 xy? . .. x", TJle (v; — HEOTPHULIATEbHOE Lie-
JI0€ UHCJIO0;



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
1. OnpeaenuTb 3j1eMeHTbl, U3 KOTOPbIX COCTOUT O00bEKT MCCIEI0BaAHUSA, Bbi-
Opatb uam chopmMupoBaTh TUNOBbIE CMIOCOOBI MPEACTaBIEHHA 00 bEKTA U €r0 3Jie-

MEHTOB.

Onpepnenenue 12. MHOTrouJieHOM OT NEePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobol cymmy o0HoUAe-
Hos suda a-xi'wy®...xln, ede q; — HEOMPUYAMENbHOe UeA0e
YUCNO.

Cpel COCTaBHBIX 3JIEMEHTOB MHOTOUJIeHa OT HECKOJIbKHUX MepeMeH-
HbIX MOXKHO BbIIE/IUTh:

— OJIHOUJIEHBI BUJA @ - x]'w5? . .. 2%, THe oy — HEOTPULATEeNIbHOE 1ie-
JI0€ UUCJIO;

— CcTeNeHH OHOUJIEHOB,;



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
1. OnpeaenuTb 3j1eMeHTbl, U3 KOTOPbIX COCTOUT O00bEKT MCCIEI0BaAHUSA, Bbi-
Opatb uam chopmMupoBaTh TUNOBbIE CMIOCOOBI MPEACTaBIEHHA 00 bEKTA U €r0 3Jie-

MEHTOB.

Onpepnenenue 12. MHOTrouJieHOM OT NEePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobol cymmy o0HoUAe-
Hos suda a-xi'wy®...xln, ede q; — HEOMPUYAMENbHOe UeA0e
YUCNO.

Cpel COCTaBHBIX 3JIEMEHTOB MHOTOUJIeHa OT HECKOJIbKHUX MepeMeH-
HbIX MOXKHO BbIIE/IUTh:

— OJIHOUJIEHBI BUJA @ - x]'w5? . .. 2%, THe oy — HEOTPULATEeNIbHOE 1ie-
JI0€ UUCJIO;

— CTeleH! OJIHOUJIEHOB;

— nepeMeHHble x;, BXOJsIIIHE B COCTAB OJJHOUJIEHOB;



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
1. OnpeaenuTb 3j1eMeHTbl, U3 KOTOPbIX COCTOUT O00bEKT MCCIEI0BaAHUSA, Bbi-
Opatb uam chopmMupoBaTh TUNOBbIE CMIOCOOBI MPEACTaBIEHHA 00 bEKTA U €r0 3Jie-

MEHTOB.

Onpepnenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T1, Lo, ..., T, Ha-
gvleaemcsa sovipaxcerue, npedcmasairowee coool cymmy o0HoUAe-
Hog suda a-xi'wy®...xln, ede q; — HEOMPUYAMENbHOe UeA0e
YUCAO.

Cpeny COCTaBHBIX 3JIEMEHTOB MHOIOUJIEHA OT HECKOJIbKUX MepeMeH-
HbIX MOKHO BbIICJIHT:

— OJIHOWIEHbI BUJA a - 2| x5? . .. x4", TIe a; — HeoTpulaTesIbHOE Lie-
JI0€ YUCJIO;

— CTeIEeHU OJIHOUJICHOB;

— NePeMEeHHbIE T, BXOJALIUE B COCTAB OJIHOUJICHOB;

— CTelNeHU KaXKJ101 NepeMeHHOH ;.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
1. OnpeaenuTb 3j1eMeHTbl, U3 KOTOPbIX COCTOUT O00bEKT MCCIEI0BaAHUSA, Bbi-
Opatb uam chopmMupoBaTh TUNOBbIE CMIOCOOBI MPEACTaBIEHHA 00 bEKTA U €r0 3Jie-

MEHTOB.

Onpenenenue 12. MHOrouJieHOM OT NePEeEMEHHbIX T, To, ..., T, Ha-
svleaemcs sovlpadxcerue, npedcmasasrouee cooot cymmy ooHoUAe-
Hos suda a-xi'wy?...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YIUCAO.

Cpelr COCTaBHBIX 3JIEMEHTOB MHOTOUJIEHOB OT HECKOJIbKUX TepeMeH-
HbIX MOYKHO BbIJI€JIUTh:

— OJIHOUJIEHBI BHJA @ - o] w5? . .. x%", THe oy — HEOTpULaTesIbHOE 1ie-
JIO€ YHUCJIO;

— CTeleHu ojiHouJIeHOB (22?7 Kak onpedeaums ?2?) ;

— MepeMeHHbIe T;, BXOJSIME B COCTAB OJIHOUJIEHOB;

— CTEICHU KaxXKJI0M [TePEMEHHOH ;.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

deg (5331333 — 4y + 255‘211,%) —



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

deg(Bxa: —4 iz, 42 x4x2):
143 149 213
1+1=2  3+41=4  442=6



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

de (53::1: —4 pixh 42 x4x2):max 2: 4: 6 =
g 143 149 243 { }
1+1=2  3+1=4  442=6



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

de (53::1: —4 pixh 42 x4x2):max 2: 4: 6} = 0.
g 143 149 243 { }
1+1=2  3+1=4  442=6



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

deg (233yz3 — yz? — V/By?z + 0, 2332) =



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

deg (2x1y1z3 y'z? — /5y’ +0, 2x1z1) =



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

de (2 clylz? — 2zt =B P2t 40,2 121) —
1+1+3=5 1+2=3 2+1=3 1+1=2



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

de (Qxl L5 — oyl =By 40,2 ot 1): 5033 2) =
g(22'y y'zl —V5y'z Lz ) =max{ }
1+1+43=5  142=3 2+1=3 I4+1=2



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

Onpenenenue 12. MHOTrouJieHOM OT NePEMEHHbIX T, Lo, ..., T, Ha-
svleaemcs sovlpaxcerue, npedcmasasrowee cobot cymmy o0HoUAe-
Hog suda a-x]'wy®...xon, ede q; — HEOMPUYAMENbHOE UeA0e
YUCAO.

Onpepnenenue 13. CteneHblo ogHOYJIEHA A:z:'1 x2 :z:ﬁlm ede A # 0,
nasoleaemcs uucao (ky + ko + ... + ky,). CTeneHb1o MHOrouJeHa Ha-
36l8AEMCA MAKCUMYM CrieneHell 00HOUNeHO8, ABALIOUWUXCA caaeae-
MbIMU 31020 MHO2OUNCHA.

de(2x113—12—5214—0,2@11): 53 3 21 — b,
g y'2t — gzt =By z_ max { }
1+1+43=5  142=3 2+1=3 I4+1=2



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

OnpenenvB OCHOBHbIE 3JIeMEHTbl MHOTOUJIEHA OT HECKOJIbKHUX IMepe-
MEHHBIX, MIEPEXOJIUM KO BTOPOMY IyHKTY THUIIOBOTO TJaHa ajrebpauue-
CKOT'0 HUCCJIeIOBaHUSI.

2. OnpeneynTb XapakKTepPUCTUKHU 3J€EMEHTOB U 00bEKTA B LIEJIOM,
onepauuu HajJ 3JeMeHTaMu, oOTHOleHUsl. C UX NOMOLLbIO BbIAEJIUTD
«3KCmpemanvHvie» 00bEKTbl U UX 3J€eMeHTbl — HauboJee nep-
CNeKTHUBHbIE /151 UCCJEeJOBaHUA.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX
2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGOJIee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.
OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. OI'[pCIlCJlHTb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGOJIee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MNPUHATHE XapaKTePUCTUKAMU O0O0beKTa KpaMHUX 3HAUYeHUH
(korpa creneHd OJHOYJEHOB, BXOASLIMX B MHOrOYJeH, paBHbI 0,
—0),



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGOJIee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MNPUHATHE XapaKTePUCTUKAMU O0O0beKTa KpaMHUX 3HAUYeHUH
(korpa creneHd OJHOYJEHOB, BXOASLIMX B MHOrOYJeH, paBHbI 0,
—0),

HO TaKME€ MHOTOUJIEHbI BIPOXKJIAIOTCS, SABJSIOTCSA «PAKTHUECKH UHC-
Jom». Takue cjiyuan HaM MaJio HHTEPECHBI.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGOJIee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MPUHSATHE XapaKTepUCTHUKaMU oObeKTa KpalHUX 3HaueHWH (Korja
CTeleHH OJIHOUJIEHOB, BXOJSILIMX B MHOTOUJIEH, paBHbI 0, —00),

— TMNPHUHATHE XapaKTEePUCTUKAMHU 3J€MEHTOB 00beKTa paBHbIX
3HaYe€HUH,



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGOJIee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MPUHSATHE XapaKTepUCTHUKaMU oObeKTa KpalHUX 3HaueHWH (Korja
CTeleHH OJIHOUJIEHOB, BXOJSILIMX B MHOTOUJIEH, paBHbI 0, —00),

— TMNPHUHATHE XapaKTEePUCTUKAMHU 3J€MEHTOB 00beKTa paBHbIX
3HaYe€HUH,

HarpuMep, PaBeHCTBO BCeX CTereHel OJHOUJEHOB. DTO HarpaBJeHHUe
TpeOyeT JaJbHEHIIEr0 UCCEI0BAHHUS.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGO.Hee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MPUHSATHE XapaKTepUCTHUKaMU oObeKTa KpalHUX 3HaueHWH (Korja
CTeleHH OJIHOUJIEHOB, BXOJSILIMX B MHOTOUJIEH, paBHbI 0, —00),

— MPHUHATHE XapPAKTEPUCTHKAMHU 3JIEMEHTOB 0O0'bEeKTa PaBHbIX 3HAUe-
HUH,

— Heu3MeHHOCTb ()opMbl 00bEKTA MPH U3BMEHEHUH €r0 COlepIKa-
HUSA U T.J1.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGO.Hee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MPUHSATHE XapaKTepUCTHUKaMU oObeKTa KpalHUX 3HaueHWH (Korja
CTeleHH OJIHOUJIEHOB, BXOJSILIMX B MHOTOUJIEH, paBHbI 0, —00),

— MPHUHATHE XapPAKTEPUCTHKAMHU 3JIEMEHTOB 0O0'bEeKTa PaBHbIX 3HAUe-
HUH,

— Heu3MeHHOCTb ()opMbl 00bEKTA MPH U3BMEHEHUH €r0 COlepIKa-
HUSA U T.J1.

Hanpumep, M0o2KHO paccMOTpeTh cJydyai, KOrjaa MpH repecTaHOBKe Ie-
PEMEHHBIX T; U T, MbI TTOJIY4aeM TOT K€ CaMblid MHOTOUJIEH.



VII. MHorouJsieHbl OT HECKOJbKHUX MepPeEMEHHbIX

2. Onpene.mnb XaApaAKTEPHUCTUKH 3JIEMEHTOB U 06’beKTa B LE€JOM, onnepauun HaJ
9JE€EMEHTAaMH, OTHOILIECHHUA. C UX MOMOLLBbIO BbIACJIUTD «aiccmpe.Md/lebte» 06’b-
C€CKTbl U UX 3JEMEHTbI — Hal/IGOJIee NEPCNEKTUBHbLIC NJI UCCJAEN0BAHUSA.

OTMeTUM PUOPUTETHOCTD HCCJIEJOBAHUSI MMEHHO SKCTPeMaJibHbIX CH-
Tyaluu:

— MPUHSATHE XapaKTepUCTHUKaMU oObeKTa KpalHUX 3HaueHWH (Korja
CTeleHH OJIHOUJIEHOB, BXOJSILIMX B MHOTOUJIEH, paBHbI 0, —00),

— TMPUHSITHUE XapPAKTEPUCTUKAMHU 3JEMEHTOB 00bEKTa paBHbIX
3HaYe€HUH,

— HEHU3MEHHOCTb (POpMbl 0ObEKTA MPH U3MEHEHHUH €r0 COIEPIKAHHUS U
T.JL

MTak, ocTaHOBUMCS Ha MEePBOM BbIJEJEHHOM HalpaBJIeHHH UCCJEN0-
BaHUs.



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

Onpepnenenue 14. OnHOPOAHBIM MHOro4JeHoM cTeneHu k wuiu
bopmoit HazviBaencs MHOCOUACH ONL HECKOAbKUX NepemMeHHblx
T1,T9,...,Ty, 80 OOHOUNCHOL 8 KOMOPOM UMEIOM OO0HY U MYy KHe
cmenens k.



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

Onpepnenenue 14. OnHOPOAHBIM MHOro4JeHoM cTeneHu k wuiu
bopmoit HazviBaencs MHOCOUACH ONL HECKOAbKUX NepemMeHHblx
T1,T9,...,Ty, 80 OOHOUNCHOL 8 KOMOPOM UMEIOM OO0HY U MYy KHe
cmenens k.

Hanpumep, popmoii crenenu 3 aBJASIOTCS MHOIOUJIEHbI
323 — 22%y + Ty°,



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

Onpepnenenue 14. OnHOPOAHBIM MHOro4JeHoM cTeneHu k wuiu
bopmoit HazviBaencs MHOCOUACH ONL HECKOAbKUX NepemMeHHblx
T1,T9,...,Ty, 80 OOHOUNCHOL 8 KOMOPOM UMEIOM OO0HY U MYy KHe
cmenens k.

Hanpumep, dpopMoii cTernenu 3 sBJSIOTCS MHOMOUJIEHbI
323 — 22%y + Ty?, —a’y + ayz — dxzt + y°t,



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

Onpepnenenue 14. OnHOPOAHBIM MHOro4JeHoM cTeneHu k wuiu
bopmoit HazviBaencs MHOCOUACH ONL HECKOAbKUX NepemMeHHblx
T1,T9,...,Ty, 80 OOHOUNCHOL 8 KOMOPOM UMEIOM OO0HY U MYy KHe
cmenens k.

Hanpumep, popmoii crenenu 3 aBJASIOTCS MHOIOUJIEHbI
323 — 22y + TyS,  —aly 4 zyzr —dxzt +yit,  bad — 20 + 720 — ¢



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

Onpepnenenue 14. OnHOPOAHBIM MHOro4JeHoM cTeneHu k wuiu
bopmoit HazviBaencs MHOCOUACH ONL HECKOAbKUX NepemMeHHblx
T1,T9,...,Ty, 80 OOHOUNCHOL 8 KOMOPOM UMEIOM OO0HY U MYy KHe
cmenens k.

dopmoii cTeneHu d IBASIOTCS MHOTOUJIEHDI
3 2,3
Txyz — 2x°Y°,



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

Onpepnenenue 14. OnHOPOAHBIM MHOro4JeHoM cTeneHu k wuiu
bopmoit HazviBaencs MHOCOUACH ONL HECKOAbKUX NepemMeHHblx
T1,T9,...,Ty, 80 OOHOUNCHOL 8 KOMOPOM UMEIOM OO0HY U MYy KHe
cmenens k.

dopmoii cTeneHu d IBASIOTCS MHOTOUJIEHDI
3 2,3 5 5 5
Txyz — 2xy’, —x° + by’ —4z2°.



VII.1. ®opmbl (0qHOPOAHbIE MHOTOUJIEHbI)

MTak, skcTpeMaJibHasi CUTyalusl MPUHATHS XapaKTepUCTUKAMHU 3Jie-
MEHTOB 0O'beKTa paBHbIX 3HAUEHHH, MO3BOJIUJIA MOJYUYUTh MOHATHE 00-
HOPOOHO20 MHOCOUACHA.

OG6paTuMcst KO BTOPOH 3KCTpeMaJibHOU CUTYallUH

— HeUM3MEeHHOCTHU (hOpMbl 00beKTa NPU U3MEHEHHUHU €70 COlEPIKa-
HUS.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

Hanpumep, CHMMETPUUECKHUMH ABJISIIOTCS MHOTOUJIEHbI
222y + 2xy?,



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

Hanpumep, CHMMETPUUECKHUMH ABJISIIOTCS MHOTOUJIEHbI
202y + 2wy?,  dad 4 4y + 427,



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

@iz xn) = F(@o@); To@)i - -5 To(n)) - (8)
Hanpumep, CHMMETPUUECKHUMH ABJISIIOTCS MHOTOUJIEHbI
202y 4 2xy?,  4ad + 4yP + 427,
x3y2 + 2322 + x2y3 + 2223 + y3z2 + y2z3.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

[TosiBieHre HOBOTO 0O'beKTa MOPOXKIAAET HOBOE HUCCJel0BaHKE 110 TH-
MOBOH cxeMe. DTO 03HAYAET, UTO B MEPBYIO oUepeib Hac OyeT UHTepe-
COBaTh CTPYKTypa CHMMETPHUECKHX MHOTOUJIEHOB. A TouHee, OTBET Ha
Bompoc: M3 KaKux anemenmos coOCmoum CumMmempuuecKuil MHoeo-
YNeH?



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

[Ipumepsi:
vty +atz+ 2yt Yt 4+ 2P =



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

f (wl; T, ... :Un) =f (330(1); La(2)s -+ -3 ﬂfa(n)) - (3)
[Ipumepsi:
vty +atz+ 2yt Yt 4+ 2P =
:$3+y3+zi—|—£€4y+l’42+y4%




VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

f (wl; T, ... Zlfn) =f (560(1); Lg(2)5 - ﬂfa(n)) - (8)
[Ipumepsi:
vty +atz+ 2yt Yt 4+ 2P =
:g'3—|—y3—|—zi—|—gj4y—|—$42+y4%
x4+ 2%z + :L'y3 + 22’ + y5 + y3z + yzQ:B + yx3—|—

+y2d +yxle + aylz + 20 =



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

f (wl; T, ... :Un) =f (330(1); Lg(2)5 - ﬂfa(n)) - (8)
[Ipumepsi:
vty +atz+ 2yt Yt 4+ 2P =
:$3+y3+zi—|—£€4y+l’42+y4%
x4+ 2%z + :L'y3 + 22’ + y5 + y3z + yzQ:B + yx3—|—

—i—y23 + yxzz + a:sz + 20 =
= 335 +y°+ zi+gcy3 + a2t 4yt + oy + 22’ + zyi’+

+yx22 + yzzaz + :z:y%zj.




VII.2. CumMeTpHuecKHe MHOTOYJEeHbl
[Ipumepsi:
x4y+x4z+x3+y4z—|—y3—|—z3 =
=2’ +y’+ 20 +aty+ e+ yz
x4 232 + a:y3v+ T2 + Y’ + y3Z—|— yzzx + yx3—|—

+y2d +yxly +aytz + 20 =
= \$5 + y5 + zi+g:y3 + 2+ yaz3 + y23 + 23 + zy?:+
+yw22 + yzzx + a:yz,z;.

BI/IJIHO, 4TO B COCTAB CUMMETPHUYECKHUOTO MHOIo4JieHa BXOASAT



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl
[Ipumepsi:
x4y+x4z+x3+y4z—|—y3—|—z3 =
=2’ +y’+ 20 +aty+ e+ yz
x4 232 + a:y3v+ T2 + Y’ + y?’Z—l— yzzx + ya:'3—|—

+y2d +yxly +aytz + 20 =
= @5 + y5 + zi+g:y3 + 2+ yaz3 + y23 + 23 + zy?:+
+yw22 + yzzx + a:yz,z;.

BusHo, uto B cocTaB CUMMETPUUECKMOTO MHOTOUJIEHA BXOJIAT MHO20UAC-
Hbl, cOCmosAuue U3 00HOUACHOB ¢ OOUHAKOBbIMU CEeNeHAMU, TO eCTh
O0O0HOPOOHbBLE MHOCOHUACHDL.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

TeopeMa 20 (0 pa3JioKeHUH B CyMMYy CUMMeTpU4YecKuX hopm). JIroboil cummem-

puUdecKuilL. NOAUHOM MOdcem Oovlmo npedcmasier 8 8ude CymMMmol

cummempuieckux opm, m.e. 00HOPOOHbLX MHO204AeHOE.

sBce OJIHOYJIEHBI B KOTOPbIX UMEIOT OJHY U TY K€ CTECIICHb.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

MTtak, Mbl BbISICHUJIH, U3 KAKUX 3JIEMEHTOB COCTOUT CUMMETPHUUECKUN
MHOTOUJIeH: U3 OJJHOPOJIHBIX MHOIOUJIEHOB,

CaenyollMid NMyHKT MCCJENOBaHUS CBSI3aH C XApaKmepucmukamu
CUMMETPUUYECKOTO MHOroujieHa. B mnepByto ouepelb, XapaKTEepPUCTHUKU
BO3HUKAIOT MIPU U3YUECHUU IKCHIPEMANbHbLX CUMYAYULL.

DKCTpeMaJibHasi CUTyalldsi B CTPYKTYpe CUMMETPHUECKOI0 MHOTrOUJIeHa
CB$I3aHa CO CTPOEHUEM €€ OJTHOPOJHBIX MHOTOUJIEHOB.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

MTtak, Mbl BbISICHUJIH, U3 KAKUX 3JIEMEHTOB COCTOUT CUMMETPHUUECKUN
MHOTOUJIeH: U3 OJJHOPOJIHBIX MHOIOUJIEHOB,

CaenyollMid NMyHKT MCCJENOBaHUS CBSI3aH C XApaKmepucmukamu
CUMMETPUUYECKOTO MHOroujieHa. B mnepByto ouepelb, XapaKTEepPUCTHUKU
BO3HUKAIOT MIPU U3YUECHUU IKCHIPEMANbHbLX CUMYAYULL.

DKCTpeMaJibHasi CUTyalldsi B CTPYKTYpe CUMMETPHUECKOI0 MHOTrOUJIeHa
CB$I3aHa CO CTPOEHUEM €€ OJTHOPOJHBIX MHOTOUJIEHOB.

[IycTh ofHOpO/IHbIE MHOTOUJIEHbI, BXOASLIME B COCTAB CUMMETpHUUE-
CKOT'O MHOTOUJIEHA, COCTOSAIT U3 MEPEMEHHBIX TOJIbLKO B MEPBOM CTEIEHH.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpenenenue 15. Mrnoeouren f(x1;x9;...;x,) HA36LBACMCA CUM-
METPUUYECKUM, ecau 045 A000L nepecmaHo8KU o HA MHOMECHBe
{1;2;...;n} umeem mecmo paseHcmaso

Faime . an) = [ (To) To@) - Tom) - (8)

DKCTpeMaJibHask CUTyallus B CTPYKTYpPe CUMMETPHUECKOI0 MHOrOUJIeHa
CBfI3aHA CO CTPOCHHUEM €€ OJHOPOAHBIX MHOIOUJICHOB.

[lycTb OfHOPO/IHBIE MHOTOUJIEHBI, BXOJASLIME B COCTAB CUMMETpHYE-
CKOT'O MHOTOYJIEHA, COCTOAT U3 MEPEMEHHbBIX TOJILKO B IIEPBOU CTEICHHU.

[Tonyuaemble TakuM 06pa3oM MHOTOUJIEHbI Mbl HA30BEM OCHOBHBIMHU
CUMMETPHUUYECKMMHU MHOTOYJIEHAMH.



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpeue.nelme 16. OcHosHbIMU CUMMempUYeCKUMU MHOSOUNeHAMU
HA3oleArOmnciad MHOcO4YN1eHbl

Sm (T1; 295 ... Ty) = Z Thy * Thy * « - Ty, - (9)

1<ki<ko<...<km<n



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpene.nelme 16. OcHosHbIMU CUMMempUYeCKUMU MHOSOUNeHAMU
HA3oleArOmnciad MHOcO4YN1eHbl

Sm (T1; 295 ... Ty) = Z Thy * Thy * « - Ty, - (9)
1<ki<ko<...<km<n

HaHpHMep, OCHOBHbIMH CUMMETPUUYECKHUMHU MHOTOUJIECHAMHU ABJIAIOTCS
1+ To+ T3+ T4 + Ts,



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpene.nelme 16. OcHosHbIMU CUMMempUYeCKUMU MHOSOUNeHAMU
HA3oleArOmnciad MHOcO4YN1eHbl

Sm (T1; 295 ... Ty) = Z Thy * Thy * « - Ty, - (9)
1<ki<ko<...<km<n

HaHpHMep, OCHOBHbBIMH CI/IMMeTpI/IquKHMH MHOTI'O4JIEeHAMHU ABJAIOTCHA
1+ To+ T3+ T4 + Ts,
1T + 13 + ToX3,



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpene.nelme 16. OcHosHbIMU CUMMempUYeCKUMU MHOSOUNeHAMU
HA3oleArOmnciad MHOcO4YN1eHbl

Sm (1,29, xy) = Z Thy * Thy * « - Ty, - (9)
1<ki<ko<...<km<n
HaHpHMep, OCHOBHbIMH CUMMETPUUYECKHUMHU MHOTOUJIECHAMHU ABJIAIOTCS
1+ To+ T3+ T4 + Ts,
1T + 13 + ToX3,
T1T9 + T1T3 + T1L4 + ToX3 + ToXy + T3T4,



VII.2. CumMeTpHuecKHe MHOTOYJEeHbl

Onpene.nelme 16. OcHosHbIMU CUMMempUYeCKUMU MHOSOUNeHAMU
HA3oleArOmnciad MHOcO4YN1eHbl

Sm (1,29, xy) = Z Thy * Thy * « - Ty, - (9)
1<ki<ko<...<km<n
HaHpHMep, OCHOBHbIMH CUMMETPUUYECKHUMHU MHOTOUJIECHAMHU ABJIAIOTCS
1+ To+ T3+ T4 + Ts,
1T + 13 + ToX3,
T1T9 + T1T3 + T1L4 + ToX3 + ToXy + T3T4,
T1T9x3 + T1T2X4 + T1X3T4 + ToT3T4.



VII.3. Teopema o pa3joKeHMU CUMMETPUUHOTO MHOTOUJIeHa MO
OCHOBHbIM

TeopeMa 21 (o pa3JioKeHUH CUMMETPUYHOTr0 MHOTOYJIeHA N0 OCHOBHbIM). JIroboil
cumznempu%eczmiz NOAUHOM MOXMCen ObLib npedcmaeﬂeﬂ 8 sude
NoOAUHOMA Ol OCHOBHOLX cUMMempUudecKuxX nOAUHOMOB. KOQ(p(pLL-
UueHmolt 8 MmMaxKom npe@cmafmenuu ﬂp@@CﬂlClB./lﬂmeCﬂ ueaoduc-
NCHHBIMU AUHELHbIMU KOM6LLHCZL§LLHMLL KOQLf?LLL;Ll@HI’flOB UCXOO0HO20
noauHoma.

PaccmoTpeTbh npumepbi?



VIII. JdpoO6Ho-pauroHaabHasi PyHKLUS

HecMmoTpsi Ha Ha3BaHMe «(PYHKIMSA» Mbl PACCMOTPHUM OJHMH BaXKHBIH C
NMPaKTHYECKOH TOUKH 3PEHUS KJaCC BbIpaxKeHUH. DTO 00YCJJOBJEHO TEM,
YTO OCHOBHOE MPUMEeHEeHHEe NPeJICTAaBJAEHHbIA HUKe pe3ysbTaT HAaXOJUT B
MaTeMaTHUeCKOM aHaJiu3e, B KOTOPOM aJjire0OpaniueckKre BblpaxKeHHsl pac-
CMATPUBAIOTCS UCKJIIOUUTENBHO KaK Croco0 3ajaHust (PYHKIIMH.



VIII.1. Onpenenenuve 1po6HO-palMOHAJbHON PYHKLIMHU

Onpeneaenue 17. Pynkyus, 3adasaemnas solpajceruem 8uoa %
ede p(x) u q(x) — MHOeOUACHbL C Beuw,ecmMBeHHoIMU KOIGh-

Gpuyuenmamu, Hasovleaemcs APOOHO-pAUMOHANbHON (QYHKUHEHN.
X .
Hpobro-payuonasvrad GyHKkyus % Ha3vleaemcs NpaBUJIbHOM,

ecau deg(p) < deg(q), 8 npomusHom cayuae OHA HA3bIBAECNICA

HeNMpaBUAbLHOMN.. [pobro-payuonarvroie Gyukyuu suda —t—

(z —0)"
an+b —, 2de ne€N u mHOc0UNEH 2> +cx+d He ume-
(x* 4+ cx + d)

em sewecmserHHolx KOpHell, Ha3ovl8aoncs NPOCTEUIIMMU IPOOHO-
pauMOHaIbHbIMU (PYHKLIUSIMHU.




VII.2. Teopema o pa3noxeHUH APOOHO-paLMOHAJIbHOU (PYHK-
LUH

Teopema 22 (o pPa3Ji0XKeHUH IPOOHO-palMOHAIbHOU PYHKIMK). Beakas deéHO
paluoHarbHas Cf)yHKL;Lt}l

p(z)
(x—a)™ ... (x—ny)™ - si(x) - sp(z)m
ede s1(x), ..., Sm(x) — Hepasaodcumoie Had R mHocoUAeHbL 8BMOPOILL
cmenenu, npedcmasuma 8 suoe
All Aloq Ana
+ +. ..+ ...+ -
(@) T — aq (x — a)™ (x — ay)™
MHZU + N11 Mlﬁlx + Nl@l Mmgmilf + Nmﬁm
s1(z) - s1(x)™ - Sm(z)om

ede q(x) — mroeouren’.

"MHorousieH ¢(x) Ha3bIBaeTCs LENON YaCTbIO 3TOH IPOOHO-paLMOHAIBHON (PYHKIIHH.



Paccmorperbh npumep?



Cnacub6o

3a
BHUMAaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
cauthbl: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepHyTbcCsl K CIUCKY Npe3eHTauun?
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