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. OnpeneneHne maTpuliibl, onepauuy ajaredopbl MaTpulL

Hayunbiii annapat nepepabartbiBaeT ToJAbKO HHMOPMALMIO, PEICTAB-
JIEHHYI0 B cTaHaapTHoM Buzae. OnHUM U3 TpeOOBaHUH K CTaHIAPTHOMY
BUJly HH(POPMALIUU SIBJISIETCS] €r0 KOMITAKTHOCTh. Kak Xopoliio u3BecTHO,
npu o6paboTKe HHPOPMALIMK ObIBAET OUEeHb MOJIE3HO «PACUJIEHUTH>» €€
Ha «6Jsioku». Ho mJis Toro, uToObl 3TO MPUBEJIO K YIIPOLLLEHHI0 00paboT-
KW, HEOOXOIMMO CO3/1aTh MaTeMaTHYECKHUH anmnapar I « pacuysaeHeHUs »
Ha «OJIOKH» U 00PabOTKH ITHX «OJIOKOBY.

B anreOpe onHuM U3 HanboJiee MOMyJISIPHbIX BUJIOB TAKOrO MaTeMaTH-
UeCKOro anmnapara sBJseTcs TCOPUs MaTPHULL.



[.1. Onpenenenve maTpuupbl

CTOMMOCTb XpaHeHus (Kor./uac.)\ckias

ToBap A
ToBap BB
ToBap C
ToBap D

Nel Ne2 Ne3
5 4,5 4,25
12 11 12
3 2,75 2,25
2 2,5 3




[.1. Onpenenenve maTpuupbl

CTOUMOCTb XpaHeHus (Kor./uac.)\cknaanx | Ne 1 Ne2 Ne3
ToBap A 5 4,5 4,25
ToBap BB 12 11 12
ToBap C 3 2,75 2,25
ToBap D 2 2,5 3

CTOUMOCTbL XpaHenust (Kor./cyT.)\ckaan | Ne 1 Ne2 Ne3
ToBap A 120 108 102
ToBap B 288 264 288
ToBap C 72 66 MM
ToBap D 48 60 T2




. OnpeneneHne maTpuibl

CTOUMOCTb XpaHeHus (Kor./uac.)\cknaanx | Ne 1 Ne2 Ne3
ToBap A 5 4,5 4,25
ToBap BB 12 11 12
ToBap C 3 2,75 2,25
ToBap D 2 2,5 3
CTOMMOCTb XpaHeHusi (py6./uac.)\ckaax| Nel Ne2  Ne3
ToBap A 0,05 0,045 0,0425
ToBap B 0,12 0,11 0,12
ToBap C 0,03 0,0275 0,0225

ToBap D 0,02 0,025 0,03




[.1. Onpenenenve maTpuupbl

CTOUMOCTb XpaHeHus (Kor./uac.)\cknaanx | Ne 1 Ne2 Ne3

ToBap A 5 4,5 4,25

ToBap BB 12 11 12

ToBap C 3 2,75 2,25

ToBap D 2 2,5 3
CTOMMOCTb XpaHeHusi (py6./uac.)\ckaax| Nel Ne2  Ne3
ToBap A 0,05 0,045 0,0425
ToBap B 0,12 0,11 0,12
ToBap C 0,03 0,0275 0,0225
ToBap D 0,02 0,025 0,03

UTto B 3THX TabMIIaX MOXKHO MPEACTABUTb KaK «MaTeMaTHUeCKHH 00b-
eKT» ?



[.1. Onpenenenve maTpuupbl

CTOUMOCTb XpaHeHus (Kor./uac.)\cknaanx | Ne 1 Ne2 Ne3
ToBap A 5 4,5 4,25
ToBap BB 12 11 12
ToBap C 3 2,75 2,25
ToBap D 2 2,5 3
CTOMMOCTb XpaHeHusi (py6./uac.)\ckaax| Nel Ne2  Ne3
ToBap A 0,05 0,045 0,0425
ToBap B 0,12 0,11 0,12
ToBap C 0,03 0,0275 0,0225
ToBap D 0,02 0,025 0,03

Onucanue TOBApa MU CKJlaJla SIBHO K MATEMATUKE HE OTHOCHUTCHI.



[.1. Onpenenenve maTpuupbl

CTOUMOCTb XpaHeHus (Kor./uac.)\cknaanx | Ne 1 Ne2 Ne3
ToBap A 5 4,5 4,25
ToBap BB 12 11 12
ToBap C 3 2,75 2,25
ToBap D 2 2,5 3
CTOMMOCTb XpaHeHusi (py6./uac.)\ckaax| Nel Ne2  Ne3
ToBap A 0,05 0,045 0,0425
ToBap B 0,12 0,11 0,12
ToBap C 0,03 0,0275 0,0225
ToBap D 0,02 0,025 0,03

K matematuueckum o6 beKTaM MOXKHO OTHECTH UKcJia B TabOJIHLIE. ..



[.1. Onpenenenve maTpuupbl

CTOUMOCTb XpaHeHus (Kor./uac.)\cknaanx | Ne 1 Ne2 Ne3
ToBap A 5 4,5 4,25
ToBap BB 12 11 12
ToBap C 3 2,75 2,25
ToBap D 2 2,5 3
CTOMMOCTb XpaHeHusi (py6./uac.)\ckaax| Nel Ne2  Ne3
ToBap A 0,05 0,045 0,0425
ToBap B 0,12 0,11 0,12
ToBap C 0,03 0,0275 0,0225
ToBap D 0,02 0,025 0,03

K matematuueckum o6 beKTaM MOXKHO OTHECTH UKcJia B TabOJIHLIE. ..
Kak-To HeMHTepeCcHO, HeMePCNeKTUBHO...



[.1. Onpenenenve maTpuupbl

CTOMMOCTD XpaHenust (Kor./uac.)\ckaag| Ne 1 Ne2 Ne3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
ToBap C' 3 2,75 2,25
ToBap D 2 25 3
CTOUMOCTL XpaHenust (py6./uac.)\ckaan| Nel — Ne 2 Ne 3
ToBap A 0,05 0,045 0,0425
ToBap B 0,12 0,11 0,12
ToBap C 0,03 0,0275 0,0225
ToBap D 0,02 0,025 0,03

K MaTeMaTHYeCKUM 0O'beKTaM MOXKHO OTHECTH Ta6Jll/ll_lbl.



[.1. Onpenenenve maTpuupbl

5 4,5 4,25 )
12 11 12
32,75 2,25
2 2.5 :3)

0,05 0,045 0,0425 )
0,12 0,11 0,12
0,03 0,0275 0,0225
0,02 0,025 0,03‘/

OObIUHO B MaTeMaTHKe TaKue TabJiMlbl 3aKJII0UalOT B KPYIJble CKOOKH
WJIH




[.1. Onpenenenve maTpuupbl

5 4,5 4,25 ) 5 4,5 4,25

12 11 12 12 11 12

32752925 | 3 2,75 2,25

2 2,5 3‘/ 2 2,5 3
0,05 0,045 0,0425 ) 0,05 0,045 0,0425
0,12 0,11 0,12 0,12 0,11 0,12
0,03 0,0275 0,0225 | | 0,03 0,0275 0,0225
0,02 0,025 0,03 0,02 0,025 0,03

OObIUHO B MaTeMaTHKe TaKue TabJiMlbl 3aKJII0UalOT B KPYIJible CKOOKH
WJIU B KBAJIPATHbIE CKOOKH.



[.1. Onpenenenve maTpuupbl

5 4,5 4,25 )
12 11 12
32,75 2,25
2 2.5 :3)

0,05 0,045 0,0425 )
0,12 0,11 0,12
0,03 0,0275 0,0225
0,02 0,025 0,03‘/

Mbl Gy1eM HUCI0JIb30BAaTh TOJILKO KPYTJible CKOOKH.




[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JE&JICHUA: MaTpUula — 310



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.



[.1. Onpenenenve maTpuupbl

Uto Takoe matpuua? MoxKHO NpeJIoKUTh CJAeyIOIIMNA BapUAHT ONpe-
JIeJIeHUsT: MaTpUlla — 310 NPAMOY20NbHASL MAOAULQ YUCeA.

[Ipexxe ueM noJBEpPruyTh 3TO ONpeje/ieHUe COKPYLIUTENbHON KPUTH -
Ke, OTMETUM JiBa (pakTa. Bo-nepBbix, ¢ MPaKTUUECKOH TOUKH 3PEHUS ITO
«OIpeJieJIeHUe» SIBJSIETCS BIIOJHE YI0BJETBOPUTEJIbHBIM, TaK KaK B MPU-
KJIAQJHBIX 00J1aCTAX YPOBEHb TPEOOBAHUN K CTPOTOCTH ONPEICJCHHUN OC-
HOBHBIX MOHSATHH OOBIUHO HUKE, YEM B KUUCTOH» MAaTEMATHKE.,



[.1. Onpenenenve maTpuupbl

YUto Takoe MmaTtpuua? MoKHO MPeyioKNUTh CAeIYyIOLIHI BApUaAHT orpe-
JIeJIeHUsT: MaTpUlla — 310 NPAMOY20NbHASL MAOAULQ YUCeA.

[Ipexkyie uem MoABEPTHYTh 3TO OMNpejiesleHHe COKPYLIUTEbHON KPUTH-
Ke, OTMeTHM JiBa pakTa. Bo-nepBbIX, ¢ MPaKTUUECKOH TOUKHU 3PEHHST 3TO
«ornpejiesieHue» sIBJISIETCS BIOJIHE YIOBJETBOPUTEbHBIM, TAK KaK B ITPHU-
KJIAQJHBIX 00J1aCTAX YPOBEHb TPEOOBAHUN K CTPOTOCTH ONPEICJCHHUN OC-
HOBHBIX MOHATHH 0ObIYHO HUKE, YEM B «UMCTOH» MaTeMaTHKe.

Bo-BTopbix, 3T0 «onpeneseHue», Kak NpaBuio, 1ake NpearnouTHTe b-
Hee MPUBEJIEHHOI0 HUKEe CTPOTOro OrpejiesieHus], Tak Kak TaOJMLLbl UUCe,
KaK ¢popma npedcmasgieHus uHGopmayuu 10BOJbLHO YaCTO BCTpeya-
I0TCS1 «B OOBIYHOK KU3HU».



[.1. Onpenenenve maTpuupbl

YUto Takoe MmaTtpuua? MoKHO MPeyioKNUTh CAeIYyIOLIHI BApUaAHT orpe-
JIeJIeHUsT: MaTpUlla — 310 NPAMOY20NbHASL MAOAULQ YUCeA.

[Ipexkyie uem MoABEPTHYTh 3TO OMNpejiesleHHe COKPYLIUTEbHON KPUTH-
Ke, OTMeTHM JiBa pakTa. Bo-nepBbIX, ¢ MPaKTUUECKOH TOUKHU 3PEHHST 3TO
«ornpejiesieHue» sIBJISIETCS BIOJIHE YIOBJETBOPUTEbHBIM, TAK KaK B ITPHU-
KJIAQJHBIX 00J1aCTAX YPOBEHb TPEOOBAHUN K CTPOTOCTH ONPEICJCHHUN OC-
HOBHBIX MOHATHH 0ObIYHO HUKE, YEM B «UMCTOH» MaTeMaTHKe.

Bo-BTopbix, 3T0 «onpeneseHue», Kak NpaBuio, 1ake NpearnouTHTe b-
Hee MPUBEJIEHHOI0 HUKEe CTPOTOro OrpejiesieHus], Tak Kak TaOJMLLbl UUCe,
KaK ¢popma npedcmasgieHus uHGopmayuu 10BOJbLHO YaCTO BCTpeya-
I0TCS1 «B 0OBIYHOM 2KU3HU». Hanpumep, 3TO CMIMCOK TOBAPOB C YKa3aHUEM
LIeHbl U KOJIMUECTBA 3TOr0 TOBapa Ha cKJiaje (MMeeTcsl B BUJY Ta 4acTb
TaOJIMLIbI, KOTOpasi 3aMoJIHEHA UUCJIAMH, a HE TEKCTOM ).



[.1. Onpenenenve maTpuupbl

Uto Takoe matpuua? MoxKHO NpeJIoKUTh CJAeyIOIIMNA BapUAHT ONpe-
JIeJIeHUsT: MaTpUlla — 310 NPAMOY20NbHASL MAOAULQ YUCeA.

[Ipexxe ueM noJBEpPruyTh 3TO ONpeje/ieHUe COKPYLIUTENbHON KPUTH -
Ke, OTMETUM JiBa (pakTa. Bo-nepBbix, ¢ MPaKTUUECKOH TOUKH 3PEHUS ITO
«ornpejiesieHue» sIBJISIETCS BIOJIHE YIOBJETBOPUTEbHBIM, TAK KaK B ITPHU-
KJIAQJHBIX 00J1aCTAX YPOBEHb TPEOOBAHUN K CTPOTOCTH ONPEICJCHHUN OC-
HOBHBIX MOHSATHH OOBIUHO HUKE, YEM B KUUCTOH» MAaTEMATHKE.,

Bo-BTopbix, 3T0 «onpeneseHue», Kak NpaBuio, 1ake NpearnouTHTe b-
Hee PUBEJEHHOI0 HUXKE CTPOrOro onpee/eHus], Tak Kak TaGJInLbl UUCe,
KaK ¢popma npedcmasgieHus uHGopmayuu 10BOJbLHO YaCTO BCTpeya-
I0TCS1 «B 0OBIUHOM »KHU3HU». Hanpumep, cripaBka o 10X0Jax 4acTo npe-
CTaBJIAET COOOH, MO CYTH, TAOJIUILy U3 JABYX CTPOK: B MEPBOH CTPOKE —
HOMep Mecsilla, BO BTOPOH CTpoKe — ykKazaHue cymmbl (B Poccun —
0OBbIUHO B PyOJISIX UJIH Y.€.).



[.1. Onpenenenve maTpuupbl

YUto Takoe MmaTtpuua? MoKHO MPeyioKNUTh CAeIYyIOLIHI BApUaAHT orpe-
JIeJIeHUsT: MaTpUlla — 310 NPAMOY20NbHASL MAOAULQ YUCeA.

[Ipexkyie uem MoABEPTHYTh 3TO OMNpejiesleHHe COKPYLIUTEbHON KPUTH-
Ke, OTMeTHM JiBa pakTa. Bo-nepBbIX, ¢ MPaKTUUECKOH TOUKHU 3PEHHST 3TO
«ornpejiesieHue» sIBJISIETCS BIOJIHE YIOBJETBOPUTEbHBIM, TAK KaK B ITPHU-
KJIAQJHBIX 00J1aCTAX YPOBEHb TPEOOBAHUN K CTPOTOCTH ONPEICJCHHUN OC-
HOBHBIX MOHATHH 0ObIYHO HUKE, YEM B «UMCTOH» MaTeMaTHKe.

Bo-BTopbix, 3T0 «onpeneseHue», Kak NpaBuio, 1ake NpearnouTHTe b-
Hee MPUBEJIEHHOI0 HUKEe CTPOTOro OrpejiesieHus], Tak Kak TaOJMLLbl UUCe,
KaK ¢popma npedcmasgieHus uHGopmayuu 10BOJbLHO YaCTO BCTpeya-
I0TCS1 «B 0OBIUHOH »KU3HU». Hanpumep, pe3ysibTaThbl CIOPTHBHBIX MaTuel
B UEMIMOHATAX U JIPYTUX COPEBHOBAHUH TaKKe 4acTo 0(hOPMJISIIOT B BUJIE
TaOJULbI.



[.1. Onpenenenve maTpuupbl

UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JIeJIeHUsT: MaTpUlla — 310 NPAMOY20NbHASL MAOAULQ YUCeA.

[Ipexkae uemM noABEpruyTh 3TO ONpeeseHrue COKPYLLIUTENbHON KPUTH -
Ke, OTMETHUM JIBa (pakTa. Bo-1nepBbiX, ¢ NpaKTHUECKOH TOUKH 3PEHUS 3TO
«ornpejiesieHue» sIBJISIETCS BIOJIHE YIOBJETBOPUTEbHBIM, TAK KaK B ITPHU-
KJIAQJHBIX 00J1aCTAX YPOBEHb TPEOOBAHUN K CTPOTOCTH ONPEICJCHHUN OC-
HOBHBIX MOHATHH 0ObIYHO HUKE, YEM B «UMCTOH» MaTeMaTHKe.

Bo-BTopbix, 3T0 «onpeneseHue», Kak NpaBuio, 1ake NpearnouTHTe b-
Hee MPUBEJIEHHOrO HU2KEe CTPOTOro OMpe/iesieHus], TaK Kak TaOJIMLLbI UUCeI,
KaK ¢popma npedcmasgieHus uHGopmayuu 10BOJbLHO YaCTO BCTpeya-
I0TCS1 «B OOBIYHOK KU3HU».

OTMeTHM, UTO B MaTpHLlaX, pacCCMaTPUBAEMbIX B MaTeMaTHKe, HE MO-
JKeT ObITb «IIPOYEPKOB» B «KJIETKAX>» TaOJHULLbI.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucean.
CdopmysiupyeM CTpOroe mamemamuieckoe onpejeseHie MaTpPHILbI.
Bo-nepBbiX, BaM cJjieyeT OCBOUTb crpamecuto Gopmupo8arusl noOHs1-

mus.



[.1. Onpenenenve maTpuupbl

UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucean.

CdopmysiupyeM CTpOroe mamemamuieckoe onpejeseHie MaTpPHILbI.
Bo-nepBbiX, BaM cJjieyeT OCBOUTb crpamecuto Gopmupo8arusl noOHs1-
MuA.

Bo-BTOpbIX, BO MHOTHX CJlyuasix HEOOXOJMMO 3HATb CTPOroe orpeje-

JICHHUE ITOHATHUA.



[.1. Onpenenenve maTpuupbl

UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucean.

CdopmysiupyeM CTpOroe mamemamuieckoe onpejeseHie MaTpPHILbI.
Bo-nepBbiX, BaM cJjieyeT OCBOUTb crpamecuto Gopmupo8arusl noOHs1-
MuA.

Bo-BTOpbIX, BO MHOTHX CJlyuasix HEOOXOJMMO 3HATb CTPOroe orpeje-
JIEHHUE INTOHATHUA.

B-tperbux, a5t hopMUpOBaHHS HABbIKOB pabOThl C MOHSATUHHbBIM ar-
napaTtom Hayku OyjeT, BUAMMO, [0Jie3Ha ouepeaHast 1eMOHCTpaLUs Mpo-
iecca popMHUPOBAHHUSI MaTeMAaTHUECKH CTPOTOro OrnpejieseHusl.



[.1. Onpenenenve maTpuupbl

UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucean.

[Tosryuenue cTporoit popMyaHpOBKH HAUHEM ¢ 0OCY»KIeHH ST TPHUBE/IEH -
HOI'O BBhBILIIE <<OHp€IL€.H€HH$I>> ManI/IHbI. KaK Hepr,[LHO [TOHATH, HAa CaMOM
JeJie 3TO <<OHp€IL€JIeHH€>> HEe BbIILQp)KHBaeT KpHTHKI/I. BO—HepBbIX, OHO
«oTcekaercss» OpuTBol OKKama, Tak Kak MoHsITHe «TabJiMla» He BXOJUT
B CHCTeMy CO6CTB€HHO MarTeMaTuyeCKHux HOHHTI/II/UI, d B 5TOM <<OHp€I[€JI€—
HHUHU> OHO (baKTI/IquKI/I HrpaeT pOJIb HGOHpG,H,GJIHGMOI‘O ITOHATHUA.



[.1. Onpenenenve maTpuupbl

UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucean.

[Tosryuenue cTporoit popMyaHpOBKH HAUHEM ¢ 0OCY»KIeHH ST TPHUBE/IEH -
HOI'O BBhBILIIE <<OHp€IL€.H€HH$I>> ManI/IHbI. KaK Hepr,[LHO [TOHATH, HAa CaMOM
JeJie 3TO <<OHp€IL€JIeHH€>> HEe BbIILQp)KHBaeT KpHTHKI/I. BO—HepBbIX, OHO
«oTcekaercss» OpuTBol OKKama, Tak Kak MoHsITHe «TabJiMla» He BXOJUT
B CHCTeMy CO6CTB€HHO MarTeMaTuyeCKHux HOHHTI/II/UI, d B 5TOM <<OHp€I[€JI€—
HHUHU> OHO (baKTI/IquKI/I HrpaeT pOJIb HGOHpG,H,GJIHGMOI‘O ITOHATHUA.

BO—BTOprX, Ha CaMOM JieJie J1aJieKO HE BCerja 3JIEMEHThI ManHLIbI AB-
JIAIOTCH UUCJIaMHU.



[.1. Onpenenenve maTpuupbl

UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucean.

Tenepn nonpo6yem cchopMyiHpoBaTh CTPOTOe ONpe/ie/eHHe MaTPHILb,
HO MpexKJ1e OTOBOPUMCS, UTO (3TO NMOTpeOyeTCsi BO MHOTHX MPUJIOXKEHHUSIX,
HeKOTOpble U3 KOTOprX HpHBGILGHbI HI/I)KQ) 9JIEMEHTBI ManI/IUbI MBI 6y1LeM
CUUTATDh 2JIEeMEHTAaMHU HQKOTOpOFO KOJiblla K



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

C yero HayHem?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

C yero HayHem?
[IpyMeHHM NIpHEM KOHKPETU3aLHH.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mrak, uto npeacrapJsieT co60H, C TOUKH 3peHHsI MaTeMaTHKH, TabJInIIa,
2 —12 0
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[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,

2 —12 0
ponyctum | 1 3 0 5 |?
2 1110

ITO HEKOTOPbIH «HaOOP» UUCeJI.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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ITO HEKOTOPbIH «HaOOP» UUCeJI.
K coxasienuio, cjioBo «Hab0p» HUUYTh He Jiydllle (a Ja)Ke Xy»Ke), uem
TePMHUH «TabJHLLA».



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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JlaBaiTe mocTaBUM BOMPOC TAK: 3aueM BbIIIUCHIBATb 3TH YUCJa B Tab-
JIULLY, UeM 3TO y00Hee IPYrux crnocoHoB?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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JlaBaiTe mocTaBUM BOMPOC TAK: 3aueM BbIIIUCHIBATb 3TH YUCJa B Tab-
JIULLY, UeM 3TO y00Hee IPYrux crnocoHoB?
Jls1s1 oTBeTa Ha 3TOT BOMNPOC CJIelyeT MOHATh



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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ﬂaBaﬁTe [TIOCTABUM BOIIPOC TAK: 3a4€M BbIITMUCbIBATb TH YUCJIA B Tab-

JIULLY, UeM 3TO y00Hee IPYrux crnocoHoB?
Jl1s1 oTBeTa Ha 3TOT BONPOC CJEAYeT MOHATb KaK UCIOJb3YyeTCs TaKast

34dlIHChb.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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UeMmy paBeH 3JIeMEHT B [1€pPBOH CTPOKE



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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UeMmy paBeH 3J1eMEHT B [1epPBOH CTPOKE



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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UeMy paBeH 3J1eMEHT B EPBOK CTPOKE U BTOPOM CTOJ1011E?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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Uemy paBeH 3J1eMeHT B EPBOK CTPOKE U BTOPOM CTOJ101E?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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Uemy paBeH 3JieMeHT B MEPBOH CTPOKe U BTOpoM cTosbie? On pa-
BeH (—1).



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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DJIeMEHT B [€PBOH CTPOKE U BTOPOM CToJiO11e paBeH (—1).
CyTb npolecca 3ak/iouanach B TOM, UTO Mbl 3aJiaBaJjiy napy uuces —
HOMep CTPOKH M HOMep cToJ101a, U TTOJyJaJsid B OTBET YHCJIO.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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DJIeMEHT B [€PBOH CTPOKE U BTOPOM CToJiO11e paBeH (—1).

CyTb npolecca 3ak/iouanach B TOM, UTO Mbl 3aJiaBaJjiy napy uuces —
HOMep CTPOKH M HOMep cToJi01a, U ToJlyuan B oTBeT uncso. Kak takas
CUTYyallUsl MOJIETUPYETCST B MATEMATHUECKUX TEPMUHAX ?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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DJIeMEHT B [€PBOH CTPOKE U BTOPOM CToJiO11e paBeH (—1).

CyTb npolecca 3ak/iouanach B TOM, UTO Mbl 3aJiaBaJjiy napy uuces —
HOMep CTPOKH M HOMep cToJi01a, U ToJlyuan B oTBeT uncso. Kak takas
CUTYyallUsl MOJIETUPYETCST B MATEMATHUECKUX TEPMUHAX ?

B maremaruike 3Toil CHTyallid COOTBETCTBYET MOHSATHE (DYHKILN.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Hrak, uto npeacrasisieT cO60H, C TOUKH 3PEHUST MaTeMaTHKH, TabJIMLa,
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Takum o6paszom, 3Ta TabauLA onpeiessieT 00HO3HAUHOe 0mobpa-
oceHue, To ectb Gpynkyuro. Tlonatne «dhyHkuusa» sBJSETCS CTaH-
JAPTHBIM MOHSITHEM COBPEMEHHON MaTeMaTHKH, MO3TOMY €CTECTBEHHbIM
MpeJICTaBJASIETCS CBECTH MTOHATHE «MATPULIA» K TTOHATHIO «PyHKILKSA»,



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Cdopmynupyem ornpejeseHue.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuuyed nasvisaemcs...



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuuyed nasvisaemcs...

PonoBoe nouarue?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuued Hasvleaemcs pyHKyUA,...



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuued nasvisaemcs pyHKyuA,

XapakrepucTuueckue CBOUCTBA?



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuued nazvisaemcs ynryus, obaacme onpedeseHus Ko-
mMopot pasHa...



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuueii Hazvisaemcs pyukyus, obiacmos onpedeseHus Ko-
mopoil pasna {1,2,... . m} x {1,2,...,n},...



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...

Kosdduumenramu MaTpuiibl SIBJASIOTCS 3J€MEHTBI KOJibl1A.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLﬂlb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...

Kosddulimentramu MmaTpuiibl ABJISIOTCS 3J€MeHThl KoJiblia. Ho B onpe-
JICJICHUU MATPHULbI [IOKA HET HU CJI0BA O KOJIbILLE.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLﬂlb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...

Kosddulimentramu MmaTpuiibl ABJISIOTCS 3J€MeHThl KoJiblia. Ho B onpe-
JIeJIeHHH MATPHULIbl TOKA HET HU CJIOBA O KOJiblle. SHAUUT, HAZ0 onpeje-
JIATb HE MATPHILLY, @ MATPULLYY HAJL KOJILLIOM.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...

Kosddulimentramu MmaTpuiibl ABJISIOTCS 3J€MeHThl KoJiblia. Ho B onpe-
JIeJIeHHH MATPHULIbl TOKA HET HU CJIOBA O KOJiblle. SHAUUT, HAZ0 onpeje-
JIATb HE MATPHLLY, a MATPHUILLY HAJl KOJIbLOM. Ham npunercs B onpeneseHun
Ha HEero CChblylaThCA.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...

Kosddulimentramu MmaTpuiibl ABJISIOTCS 3J€MeHThl KoJiblia. Ho B onpe-
JIeJIeHHH MATPHULIbl TOKA HET HU CJIOBA O KOJiblle. SHAUUT, HAZ0 onpeje-
JIATb HE MATPHLLY, a MATPHUILLY HAJl KOJIbLOM. Ham npunercs B onpeneseHun
Ha HEro CChLIAThCA.

[ToaTOMYy 0603HaUNUM KOJIb1IO OYKBOH,



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuyeil nasvisaemcs ynryus, obaacme onpedeseHus Ko-
mopoii pasna {1,2,... . m} x {1,2,...,n}, obaacme 3nauenuii...

Kosddulimentramu MmaTpuiibl ABJISIOTCS 3J€MeHThl KoJiblia. Ho B onpe-
JIeJIeHHH MATPHULIbl TOKA HET HU CJIOBA O KOJiblle. SHAUUT, HAZ0 onpeje-
JIATb HE MATPHLLY, a MATPHUILLY HAJl KOJIbLOM. Ham npunercs B onpeneseHun
Ha HEero CChblylaThCA.

[TosTomy 0603HaUNM KOJIbLIO OYKBOM, Hanpumep, K.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuued Had koarvyom K nazvisaemcs (pynryus, obaacmo
onpedeaenus komopot pasua {1,2,... ., m} x {1,2,...,n}, obracmo
3HAUYEHUL...



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLlﬂb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Mampuuyeil Had koavyom K Hazvisaemcs ynryus, obracme
onpedeaenus komopot pasua {1,2,... ., m} x {1,2,...,n}, obracmo
sHauerull sxarouaemces 8 K.



[.1. Onpenenenve maTpuupbl
UTto Takoe MaTpuua? MoKHO NPeyioKUTh CJAEIYIOLIHI BAPUAHT Orpe-
JEJICHUA: MaTpHULUA — 910 NPAMOY2OAbHAA maéﬂuqa yucea.

]_le.Hb 1. @OpMCl/lLLSOBCLﬂlb NOHAmMuUe «mampuya» ¢ NOMOUWbIO CrmMaH-
dapmﬂbtx MAMEMAMUYECKUX NOHAMUL.

Onpeneaenue 1. MaTpuuen C KOMNOHeHmamu (eosopam
euje «C aremenmamus) u3 Koasvua K PpasMEpHOCTH m X n
Hasolsaemcs @Qyukyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obracmoio 3naueHuil, 8KA0-
warouetica 8 K, mo ecmo E(F) C K. [Ipu amom 042 2106020 3.1eMmeH-
ma (i,7) € D(F) uucao i Ha3vl8aemcss HOMePOM CTPOKU MaTpPHIbl,
@ 4UucA0 j — HOMEPOM cToJ0ua MaTpuubl. [Ipu amom ssemermeol
OCHOBHO20 KoAblUa K uacmo Ha3vleatont CKaasipamu.



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,
a YUCAO §j — HOMEPOM CToJOUA MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

KakoBa ¢Bsi3b 3T0# (hyHKLMU ¢ TaOJIULIEH?



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,
a YUCAO §j — HOMEPOM CToJOUA MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

KakoBa cBsi3b 3TOH (DYHKIIMHK C TaOJIULEN ?
CranjapTHble crnocobbl 3aaHust QYHKIMH:



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,
a YUCAO §j — HOMEPOM CToJOUA MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

KakoBa cBsi3b 3TOH (DYHKIIMHK C TaOJIULEN ?
CranjapTHble crnocobbl 3aaHust QYHKIMH:

hopmyuia,



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,
a YUCAO §j — HOMEPOM CToJOUA MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

KakoBa cBsi3b 3TOH (DYHKIIMHK C TaOJIULEN ?
CranjapTHble crnocobbl 3aaHust QYHKIMH:

dbopmysa, rpaduk,



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,
a YUCAO §j — HOMEPOM CToJOUA MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

KakoBa ¢Bsi3b 3T0# (hyHKLMU ¢ TaOJIULIEH?
CranjapTHble crnocobbl 3aaHust QYHKIMH:
dbopmyna, rpaduk, Tabauua.



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,

@ 4uca0 j — HOMEpPOM cToabua matpuubl. [Ipu smom diremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.
iNj| 1 2 3 4
Hanpuwmep, 2~ 20
21 3 0 5
30 2 1 1 10




[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,

@ 4uca0 j — HOMEpPOM cToabua matpuubl. [Ipu smom diremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.
iNj| 1 2 3 4
Hanpuwmep, 2~ 20
21 3 0 5
30 2 1 1 10

Y Bcex TakuxX PYHKLMHA «HYJIEBOH» CTOJIOEL U «HYJIeBasi» CTPOKH OJI1-
HAKOBBI.



[.1. Onpenenenve maTpuupbl

Onpenenenue 1. MaTpuuen ¢ Komnonenmamu (eosopam
euje «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasvleaemca  (Qyukyua F ¢ obaacmero onpedenenHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenuti, 8KA10-
waroueticsa 8 K, mo ecmo E(F) C K. [Ipu amom 042 2106020 3.1eMmeH-
ma (i,7) € D(F) uucao i Hasvieaemcs HOMePOM CTPOKU MATpPHILb,

a 4UCAO §j — HOMEPOM CToJOUa MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.
iNj| 1 2 3 4
Hanpuwmep, b2~ 2.0
211 3 0 5
302 1 1 10

Y Bcex TakKuX PYHKLUHA «HYJIEBOU» CTOJOEL U «HYJIeBasi» CTPOKH OJI1-
HakoBbl. [T03TOMY MOXKHO KX He MUCATh.



[.1. Onpenenenve maTpuupbl

Onpenenenue 1. MaTpuuen ¢ Komnonenmamu (eosopam
euje «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasvleaemca  (Qyukyua F ¢ obaacmero onpedenenHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenuti, 8KA10-
waroueticsa 8 K, mo ecmo E(F) C K. [Ipu amom 042 2106020 3.1eMmeH-
ma (i,7) € D(F) uucao i Hasvieaemcs HOMePOM CTPOKU MATpPHILb,
a 4UCAO §j — HOMEPOM CToJOUa MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

iNj| 1 2 3 4 5 19 ¢
2 -1 2 0
Hanpuwmep, 5l 1 3 0 s I 30 5
2 111
3 2 1 1 10 .

Y Bcex TakuxX PYHKLUHA «HYJIEBOU» CTOJOEL U «HYJIeBasi» CTPOKH OJI1-
HakoBbl. [T03TOMY MOXKHO KX He MUCATh.



[.1. Onpenenenve maTpuupbl

Onpenenenue 1. MaTpuuen ¢ Komnonenmamu (eosopam
euje «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasvleaemca  (Qyukyua F ¢ obaacmero onpedenenHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenuti, 8KA10-
waroueticsa 8 K, mo ecmo E(F) C K. [Ipu amom 042 2106020 3.1eMmeH-
ma (i,7) € D(F) uucao i Hasvieaemcs HOMePOM CTPOKU MATpPHILb,
a 4UCAO §j — HOMEPOM CToJOUa MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

iNj| 1 2 3 4 5 _19 0
2 -1 2 0
Hanpuwmep, 5l 1 3 0 s I 30 5
2 111
3 2 1 1 10 !

Mrak, maTpuia Kak TabJ/uia — 3TO «OUHIIeHHAs OT JULIHEr0» TabJu-
11a 3HaUeHUH PYHKLHH.



[.1. Onpenenenve maTpuupbl

Onpepenenue 1. Marpuuen C KOMHNOHEeHMmamu (eosopam
eue «C anemeHmamu») u3 Koavya K pasMepHOCTH m X n
Hasolsaemcs @QyHkyusa F ¢ obaacmero  onpedeneHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmoio 3nauenutl, 8KA0-
uarowetica s K, moecmo E(F) C K. [Ipu amom 042 21106020 3.1eMeH-
ma (i,j) € D(F) uucao i Ha3vl8aemcss HOMEPOM CTPOKHU MaTPHLib,
a YUCAO §j — HOMEPOM CToJOUA MaTpuubl. [Ipu smom ssremermol
OCHOB8HO20 KOAbUa K wacmo nazeiearom cKajasipamu.

OroBopUM HEKOTOpPbIE COTJIALLIEHHUS, TPUMEHsIeMble HAMHU B 3TOU TJIaBe
«T10 YMOJIYAHHIO» .



[.1. Onpenenenve maTpuupbl

e Y Hac MaTpula 0603HAYaeTCs 3arJIaBHOM JIATHHCKOW OYKBOU, TPUYEM
YyacTo HamneuyaTaHHOW «KUPHbBIM» LLIPUPTOM;



[.1. Onpenenenve maTpuupbl

e Y Hac MaTpula 0603HAYaeTCs 3arJIaBHOM JIATHHCKOW OYKBOU, TPUYEM
YyacTo HamneuyaTaHHOW «KUPHbBIM» LLIPUPTOM;

e sjeMeHTbl MaTpulbl M o6o3HauaroTcsl TOH Ke OYKBOH, UTO M BCS
MaTpulla, HO, BO-TIEPBbIX, CTPOUHOMH, a He 3arJaBHOM, U, BO-BTOPBIX,
CHaOKeHHOU HHAeKcaMu. Takum oOpasom sjemeHT matpuubl M, Kak
paBuso, 0603HAUACTCS Yepes3 m;j, Ie MepBbli HHICKC (B LaHHOM
cjayvae, 3T0 i) o003HAYaeT HOMep CMPOKU, a BTOPOH — HoOMep
cmoabya. Ilpn He0OXOIUMOCTH UHACKCHI Oy/IeM pasae/saTh 3ansThl-
MH;



[.1. Onpenenenve maTpuupbl

e Y Hac MaTpula 0603HAYaeTCs 3arJIaBHOM JIATHHCKOW OYKBOU, TPUYEM
YyacTo HamneuyaTaHHOW «KUPHbBIM» LLIPUPTOM;

® 3JleMeHThl MaTpullbl M 0JIHOMMEHHOH CTPOUHOH OYKBOM, CHaGKEHHOH
UHJICKCAMU,

e J/Isl COKpalleHHUsl 3alMCH TOT (PakT, uTo M — mMaTpuua pa3MepHOCTH
m X n MpU HeOOXOAUMOCTH OYJIEM 3AMUCHIBATh MPSMO B UIAEHTH(PU-
KaTope 3Tou MaTpubl: My, «p;



[.1. Onpenenenve maTpuupbl

Hanpuwmep,
ai; a2 4 —1
A=As0=(aj)5,=| an an | = V5 02
as1 as2 2 3/7

B YAdCTHOCTH, a21 = \/5, aijp = —1, asx — %



[.1. Onpenenenve maTpuupbl
Kak paso6parbcs, 4To Takoe MaTpuiia?



[.1. Onpenenenve maTpuupbl
Kak paso6parbcs, 4To Takoe MaTpuiia?
EcTb 1Ba OCHOBHBIX BapHaHTa:
— TNpUMEHEHUE NTPUeMa KOHKPeMmu3auuu;



[.1. Onpenenenve maTpuupbl
Kak paso6parbcs, 4To Takoe MaTpuiia?
EcTb 1Ba OCHOBHBIX BapHaHTa:
— TNpUMEHEHUE NTPUeMa KOHKPeMmu3auuu;
— U3yueHue onpedeserus, noJyueHue cjaeCTBUM.



[.2. Buabl maTpuiy

l. Matpuua pasmepHoctd 1 X n Ha3blBaeTCsd MaTPULLEU-CTPOKOM
UJM TIPOCTO CTPOKOM. MaTpuiia pasMepHOCTH m X 1 Ha3blBaeT-
Csl MaTPUUEU-CTOAOLOM UM NPOCTO cTOAOUOM. Takum oOpasowm,

-3

(=3 2 0 1) — marpuua-cTpoka u — MaTpuLa-crosbeLl.

GO R \



[.2. Buabl maTpuiy

1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.

2. Matpuua pa3MepHOCTH n X 1 Ha3bIBAETCS KBAJAPATHON MaTpULIEH.
Takum oGpasom, maTpuua SBJSETCS KBAJAPAaTHOW TOTAA U TOJIbLKO
TOrJIA, KOTJA YUCJIO €€ CTPOK PaBHO 4McJay CToa0uoB. Hanpumep,

< i _; ) — KBaJIpaTHasi MaTpHULA.



[.2. Buabl maTpuiy
1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.
2. KBajnpatHast matpuiia A, «,.

3. KBagpatnast matpuua T, ¢ KOMIIOHEHTaMHU U3 MoJist /X Ha3bIBaeTCs

BepXHel TPeyroJbHOM TOTJa U TOJbKO TOI1a, KOraa AJs JII0ObIX HO-
1 <1< n
| <j<i’ umeeM t;; = 0. KpagpaTtHas mat-
putia T/ ¢ KOMIOHEHTaMH U3 10Jis1 K Ha3blBaeTcs HUKHEH Tpe-
YroJbHOM TOTJA U TOJIBKO TOT/A, KOrjaa A/ JI0ObIX HOMEPOB 7, j Ta-

-2 13
, umeeM t;; = 0. Hanpumep, 0
0

MEpOB %, ] TAKUX, UTO {

l<j<n

KHX, UTO S
{1§z<]

5 1
0 4
BEepXHsisl TpeyroJibHasi MaTpHLA.



[.2. Buabl maTpuiy
1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.
2. KBajnpatHast matpuiia A, «,.

3. KBagpatnast matpuua T, ¢ KOMIIOHEHTaMHU U3 MoJist /X Ha3bIBaeTCs

BEePXHEH TPeyroJibHOM TOrJla U TOJIbKO TOIJIA, KOTJ1a JiJisl JJIOObIX HO-

1 <1< n

| <j<i’ umeeM t;; = 0. KpagpaTtHas mat-

puta T/ . ¢ KoMroHeHTaMu U3 NoJisi K Ha3bIBaeTCsl HUKHEH Tpe-

YroJbHOM TOTJA U TOJIBKO TOT/A, KOrjaa A/ JI0ObIX HOMEPOB 7, j Ta-
-2 00

, umeeM t;; = 0. Hanpumep, 530 | —

36 4

MEpOB %, ] TAKUX, UTO {

l<j<n

KHX, UTO S
{1§z<]

HHU2KHSS1 TPEYTOJIbHAA MaTPHLLA.



[.2. Buabl maTpuiy

1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.
2. KBajnpatHast matpuiia A, «,.

3. BepxHsisi TpeyroqbHasi i HUXKHSIS TPEYyroJbHasi MaTPHUILIbI.
BepxHsAsl WM HUXKHSST TpeyroJibHass matpuua Ay, Takas, uTo

l=aj;; =...=a,, Ha3blBaeTcsl BePXHEH YHUTPEYroJbHOU WJIH,
COOTBETCTBEHHO, HUXKHEHU YHUTPEYTOJbHOM.



[.2. Buabl maTpuiy
1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.
2. KBajnpatHast matpuiia A, «,.

3. BerHHH TpeyrojbHas U HUXKHSASA TPpEyroJjJbHasad, BEPXHAA YHUT-
peyroJibHas, HU2KHAS1 YHUTPEYIroJibHasad MaTPpHUILIbIL.

4. KBagpatHas matpuua D,,., Ha3biBaeTcsl AMaroHajJbHOM TOrAa U

1<1<n
TOJIbKO TOTJA, AJS JHOObIX HOMEPOB %, ] TAKHUX, UTO 1<79<n,
LF ]
—1 0 0
umeeM d;; = 0. Hanpumep, 0 2 0 — JIMaroHaJ/JibHasi MaTpU-
0 0 —1

4.



[.2. Buabl maTpuiy

l.
2.

Marpuna-crpoka A, MaTpuua-croadeu A, .

KBanpatnasa matpuua A, «,.

. BerHﬂH TpeyrojbHas U HUXKHSASA TPpEyroJjJbHasad, BEPXHAA YHUT-

peyroJibHas, HU2KHAS1 YHUTPEYIroJibHasad MaTPpHUILIbIL.

. JlnaroHaJjabHas maTpuLa.

$IcHO, 4TO NIMaroHasbHAs MATPHULLA BJSETCS U BEPXHEH TPEYTrOJbHOH,

1 HH2KHeH TpeyrosibHOU MaTpuiiei. Mnorna nuyt diag(dy, ds, . . . , d,,)
d 0 ... 0
0 dy ... 0O
BMECTO

0 0 ... d,



[.2. Buabl maTpuiy
1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.
2. KBajnpatHast matpuiia A, «,.

3. BerHHH TpeyrojbHas U HUXKHSASA TPpEyroJjJbHasad, BEPXHAA YHUT-
peyroJibHas, HU2KHAS1 YHUTPEYIroJibHasad MaTPpHUILIbIL.

4. JuaronanbHas Matpuua, diag(dy, ds, . .., d,).

5. ENMHUYHO# MaTpulleil pa3MepPHOCTH n X n Ha3blBaeTCsl KBaJpaTHast
( 100 ...0 \

01
marpuua | 0 0 . 0 |, umeroLas n CTPOK U N CTOJIOLIOB.




[.2. Buabl maTpuiy
1. Marpuna-crpoka A;,, MaTpuua-cronaodeu A, 1.
2. KBajpatHast matpuia A, .

3. BepxHsisi TpeyroJibHasi 1 HUXKHSSl TPeyroJbHasi, BEpXHSASl YHUT-
peyroJibHasi, HUKHsIsl YHUTPEYroJibHasi MaTPULLbI.

4. lnaronanbHas matpuia, diag(dy, ds, . .., dy,).
5. Enunnunas matpuua diag(1,1,...,1).

6. HyneBol MmaTpuueid pa3MepHOCTH m X m Ha3blBaeTcsl MaTpulia
( 000 ...0)

000 ...0
000 ... 0 |,umerouias m CTPOK U N CTOJOLOB.

\ 00 0. 0 )




[.2. Buabl maTpuiy
1. MaTpuua-ctpoka A, maTpuua-cronaodew A, ;.

2. KBagpaTtnas matpuua A, ,.

w

. BerHﬂH TpE€yrojJbHasd U HUXKHSAA TPpEYyroJjJbHaad, BEPXHAA YHUT-
p€yroJqibHasi, HH2QKHAAl YHUTPE€YroJbHass MATPHULIbI.

. AuaronanbHasg Matpuua, diag(dy, ds, . .., d,).
. EnMHnuHas matpuua.

. HyneBas matpuua.

~N O U1 W~

. nOlepaCﬂaB[l_ll/lMl/lCH Ha3bIBAIOTCS MATPHULbI BU/1A

Amxm Bmxn Amxm Omxn
Onxm Cnxn 7 anm CTLXTL 7

rae O,y, — HyJeBast MaTpuLa pasMepHOCTH p X g U Ay, Brixa,
C, xn — NPOU3BOJIbHBIE MATPHULIBI COOTBETCTBYIOIIMX PA3MEPHOCTEH.



[.2. Buabl maTpuiy

l.
2.
3.

1.

Marpuua-crpoka A, MaTpuua-croaoeu A, .
KBanpaTtHast matpuua A, « .

BerHHH TpE€yrojJbHasd U HUXKHSAA TPEYyroJjJbHasad, BEPXHAA YHUT-
p€yroJqibHasi, HH2QKHAl YHUTPE€YroJbHasd MATPHULIbI.

HuaronanbHasi, 5. Eagunuunas, 6. Hynesas.

7. Mloanypacnasuiunecs MaTpULbl.

8. KileTouHo-anaroHadbHOM Ha3bIBAETCS MaTpUla, NPeICcTaBUMast B

0,x, B 0
gxp Pgxq -+ Ygxr
BUJIC , tae {App, Byxgs s Crxrp —
0r><p OTXq SR CTXT
MHOKeCTBO KBaJApaTHbIX MaTpull. Matpulibl Ay, Byxg, Cpx Ha3bI-
BalOTCs AMArOHAJTbHBIMU KJI€TKaMHU.



[.2. Buabl maTpuiy
B YAaCTHOCTHU, IHAalOHaJIbHAA ManI/IHa, HUMeRI1Iad HE MeHee ILByX CTpOK,

SIBJISIETCS KJIETOUHO-IMaroHaJbHOM. ,HI/IaFOHaJIbele KJIETKH MO2KHO BbI-
1000

JEJATb HEOJHO3HAUHO, HAlIpUMEp MaTPHUILy MOXKHO pas-

o O O
S O o
S = W
ot O O

OUTH HA KJIETKH KaxKJIbIM U3 TAKHUX CITOCOOOB:



[.2. Buabl maTpuiy
B YAaCTHOCTHU, IHAalOHaJIbHAA ManI/IHa, HUMeRI1Iad HE MeHee ILByX CTpOK,
ABJIACTCH KJIQTO‘{HO—IIHaFOHaJIbHOI;I. ﬂHaFOHaJIbele KJIETKH MO2KHO BbBI-

1000
0230
JeJIITh HEOJJHO3HAUYHO, HAllpUMEP MaTpPUILLy 0010 MOXKHO pas-
0005
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OBITb JPyrHe «OOBEKThbI», JaxKe — B TEH30PHOM MCUHUCJECHUU — JIPYTHUE
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Bo-nepBbix, 3T0 «0OBEKTbI» PA3HOU KIIPUPOJBI»: a1; — 3TO YUCJIO, a
(a11) — MaTpH1a (MHOTa KOMITOHEHTAaMH (3J1eMeHTaMH ) MaTPUILIbI MOTYT
OBITb JPyrHe «OOBEKThbI», JaxKe — B TEH30PHOM MCUHUCJECHUU — JIPYTHUE
MaTpHLLbI ).

Bo-BTOpbIX, HA6OP «XapaKTepUCTHK>», CBSI3aHHBIN C a1y U ¢ (aq), MO-
JKeT ObITh CYLIECTBEHHO padjinuHbiM. Hanpumep,
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Bo-nepBbiX, 3T0 «0ObEKTbI» PA3HON «IIPUPOIBI»: G117 — 3TO UUCJIO, a
(a11) — MaTpH1a (MHOTa KOMITOHEHTAaMH (3J1eMeHTaMH ) MaTPUILIbI MOTYT
OBITb JPyrHe «OOBEKThbI», JaxKe — B TEH30PHOM MCUHUCJECHUU — JIPYTHUE
MaTpHLLbI ).

Bo-BTOpbIX, HA6OP «XapaKTepUCTHK>», CBSI3aHHBIN C a1y U ¢ (aq), MO-
2KET 6bITb CYLU,GCTBGHHO paS.HI/ILIHbIM. HaHpHMep, YUCJIO MO2KHO CJIOZKHUTDb
C I[pYFHM YUCJIOM (onepaunﬂ CJIOZKEHU A ManHHbI C YUCJI0OM O6bII—IHO HeEe
OHpGILeJIHGTCH), JJIA U CeJI OHpeﬂeJleHbI OTHOLIEHHUHA <, > U T.I1., HE onpe—
JIeJICHHbIC IJIA ManI/ILL Hu T.II.
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2KET 6bITb CYLU,GCTBGHHO paS.HI/ILIHbIM. HaHpHMep, YUCJIO MO2KHO CJIOZKHUTDb
C I[pYFHM YUCJIOM (onepaunﬂ CJIOZKEHU A ManHHbI C YUCJI0OM O6bILIHO HeEe
OHpGILeJIHGTCH), JJIA U CeJI OHpeﬂ,eJleHbI OTHOLIEHHUHA <, > U T.I1., HE onpe—
JieJIeHHbIe 1151 MaTpULL U T.11. C IPyrod CTOPOHBI, 1151 UMCJa He onpejiese-
HbI TaKHeE XapaKTepHCTHKI/I KaK KOJIM4eCTBO CTpOK NJIN YUCJIO CTO.H6LLOB.



[1. B Kakux HanpaBJieHUSIX pa3BUBATb UCCJAENOBAHUSA?
[TepediTu K crincKy 6a30BbIX HCCJIEA0BATENbCKUX CTPATEIHM?



[I. B Kakux HanpaBJieHUSIX pa3BUBaAThb UCCJEJOBAHUA?
[Teperitu K cricKy 6a30BbIX HCCJIEAOBATENBCKUX CTPATEIHM?
st npeacraByeHns CBOMCTB HEOOXOUM PA3BUTBIA MOHATUHHBIN ari-
napat. Co3naHue MOHATHUHHOrO anmnapara MOXKHO paccMaTpUBaThb Kak
MPUMEHEHUE CTPATErdu MOCTPOCHUS MOJECJH U CTPATEeruu 0O0OorauleHus
MO/JICJIH.
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[Ipu hopmMHpoBaHHHU NOHSATUIHOTO annapaTa Beayllel siBJsieTcsi cTpa-
TETUsl IPUOPUTETHOTO U3YUEHHUSI SKCTPEeMasIbHbIX cCUTyaluri. OHa npume-
HEeHAa MPH BbIICJCHUH OMTMCAHHBIX BbILIE BUI0B MATPHLL



[I. B Kakux HanpaBJieHUSIX pa3BUBaAThb UCCJEJOBAHUA?

[Teperitu K cricKy 6a30BbIX HCCJIEAOBATENBCKUX CTPATEIHM?

st npeacraByeHns CBOMCTB HEOOXOUM PA3BUTBIA MOHATUHHBIN ari-
napat. Co3naHue MOHATHUHHOrO anmnapara MOXKHO paccMaTpUBaThb Kak
MPUMEHEHUE CTPATErdu MOCTPOCHUS MOJECJH U CTPATEeruu 0O0OorauleHus
MO/JICJIH.

[Ipu hopmMHpoBaHHHU NOHSATUIHOTO annapaTa Beayllel siBJsieTcsi cTpa-
TETUsl IPUOPUTETHOTO U3YUEHHUSI SKCTPEeMasIbHbIX cCUTyaluri. OHa npume-
HEeHAa MPH BbIICJCHUH OMTMCAHHBIX BbILIE BUI0B MATPHLL

MoO2KHO U3yuaTb CBOMCTBA MATPHULL, BBOJUTb HOBbIE€ XAPAKTEPUCTUKHU U
OTHOLLIECHHS, UCTIOJIb3Ysl PA3JIMYHbIC HCCJICA0BATEbLCKUE CTPATEIHH.



[1. B Kakux HanpaBJieHUSIX pa3BUBATb UCCJAENOBAHUSA?

[Teperitu K cricKy 6a30BbIX HCCJIEAOBATENBCKUX CTPATEIHM?

st npeacraByeHns CBOMCTB HEOOXOUM PA3BUTBIA MOHATUHHBIN ari-
napat. Co3naHue MOHATHUHHOrO anmnapara MOXKHO paccMaTpUBaThb Kak
MPUMEHEHUE CTPATErdu MOCTPOCHUS MOJECJH U CTPATEeruu 0O0OorauleHus
MO/JICJIH.

[Ipu hopmMHpoBaHHHU NOHSATUIHOTO annapaTa Beayllel siBJsieTcsi cTpa-
TErusi MIPUOPUTETHOTO U3yUEHHUS IKCTPeMaJibHbIX cuTyauurii. OHa npumMe-
HEeHAa MPH BbIICJCHUH OMTMCAHHBIX BbILIE BUI0B MATPHLL

MoOKHO, MCMOJIb3YyA CTPATErHIO0 MOUCKA AHAJIOTHH W CTPATErHi0 M0-
CTPOEHUSA MOJEJH, COMOCTABUTbL MATPHULLE PA3JUUHbIE MAaTEMATHUECKHUE
0ObEeKThI («MOJIEJIM MATPULL») U U3yyaTb OCOOEHHOCTH MATPHUIL B coue-
TaHUM C UX MOJIEJIAMU (MAaTpUlla repexojia, Matpuiia [pamva, matpuiia Ou-
JIMHEHAHOH hopMbI U IIp. ).



[I. B Kakux HanpaBJieHUSIX pa3BUBaAThb UCCJEJOBAHUA?

[Teperitu K cricKy 6a30BbIX HCCJIEAOBATENBCKUX CTPATEIHM?

st npeacraByeHns CBOMCTB HEOOXOUM PA3BUTBIA MOHATUHHBIN ari-
napat. Co3naHue MOHATHUHHOrO anmnapara MOXKHO paccMaTpUBaThb Kak
MPUMEHEHUE CTPATErdu MOCTPOCHUS MOJECJH U CTPATEeruu 0O0OorauleHus
MO/JICJIH.

[Ipu hopmMHpoBaHHHU NOHSATUIHOTO annapaTa Beayllel siBJsieTcsi cTpa-
TETUsl IPUOPUTETHOTO U3YUEHHUSI SKCTPEeMasIbHbIX cCUTyaluri. OHa npume-
HEeHAa MPH BbIICJCHUH OMTMCAHHBIX BbILIE BUI0B MATPHLL

MoOKHO, UCNOJIb3ys CTPATErHI0 MEepPexoja OT HU3YUYEHHUS OTHACJIbHOTO
00bEKTa K UCCJICIOBAHUIO CUCTEMbl OOBEKTOB, ONPEACJIUTh Olepallii U
OTHOLICHHS HA MHOXKECTBE MATPHILL.



I1.1. HekoTopble NOHATHS TEOPUHN MATPHULL

Onpepenenue 2. Mampuyst A u B nasvisariomces paBubiMu moeda u
MOAbKO moe2oa, Ko2oa, 80-nepsvlx, OHU UMEONl 00UHAKOBYIO Pa3-
MepHOCMb, U, B0-8MOP_LX, 045 1100020 HoMmepa i € {1,2,...,m}, ede
m — 4ucA0 cmpok mampuuysl A u ao06oeo nHomepa j € {1,2,...,n},
ede n — uucao cmoabyos mampuyst A, umeen a;; = b;;. Tom haxm,
umo mampuuol. A u B pasuol oboznauaemcs, ecmecmsenno, KaK
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MepHOCMb, U, B0-8MOPbLX, 041 1100020 HoMmepa i € {1,2,...,m}, ede
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Hasovleaemcsa YnopadouenHHas n-ka (Kopmedi u3 n 3NeMeH-
17108) ail, a2, . .., Apnp.
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Onpepenenue 2. Mampuyot A u B nasvisaromces paBHbiMU moeda u
MOAbKO moeda, Ko2oa, 80-nepsvlx, OHU UMeONl 00UHAKOBYIO Pa3-
MepHOCMb, U, B0-8MOPbLX, 041 1100020 HoMmepa i € {1,2,...,m}, ede
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I1.1. HekoTopble NOHATHS TEOPUHN MATPHULL

Onpepenenue 2. Mampuyot A u B nasvisaromces paBHbiMU moeda u
MOAbKO moeda, Ko2oa, 80-nepsvlx, OHU UMeONl 00UHAKOBYIO Pa3-
MepHOCMb, U, B0-8MOPbLX, 041 1100020 HoMmepa i € {1,2,...,m}, ede
m — 4uca0 cmpok mampuuysl A u ao6oeo Homepa j € {1,2,...,n},
ede n — uucao cmoabyos mampuyst A, umeen a;; = b;;.

Onpenenenue 3. [maBHOW aMaroHanablo Ksadpamtou mampuuol A
Hasovleaemcsa YnopadouenHHas n-ka (Kopmedi u3 n 3NeMeH-
17108) ail, a2, . .., Apnp.

Onpepneaenue 4. Cnenom xksadpammuot mampuuol. A, obosHauae-
Mol tr(A), Hazvleaemcs cymma INememos ee eAa8Hotl OUacoHANl.

aq bl C1
a b
Hanpmwep,tr(cd):aer, tr | ax by co | = a; + by + ca.
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[1.2. MaTpuuHble onepauuu

Mbl pazobpanuch ¢ onpenesieHieM MaTPHULLbl, PACCMOTPENH HEKOTOPbIE
MpUMeEpPbl MaTPHLL (1MOKa BaM MOKeT ObITb HE COBCEM TMOHSITHO, MOYEMY
MMEHHO 3TH THUIIbl MATPHUIL MIOJYUUJIM Clielra/bHble Ha3Banus ). s To-
ro, uto OPMyJUPOBaTh KaKUe-J1MO60 CBOMCTBA MATPHULL, Y HAC HeJL0CTa-
TOYHO 6A30BbIX MOHATUH. B 1aHHOM cJjyuae s BbIXOJA U3 MOJOXKEHUS
BOCII0JIb3YEMCSl MOXKHO CTpaTeruer rnepexojga OT U3yYeHUs OTIEJbHOro
00bEKTa K U3yUEHUIO CUCTEMbI 00bEKTOB. Hawm caenyer onpeaesuts one-
pauMK ¥ OTHOLLIEHHS HA MHOXKECTBE MATPHIL.



[1.2. MaTpuuHble onepauuu

Kakue umeHHO onepaluu cjeayeT HaM BBECTH B MEPBYIO ouepeib? 3a
OTBETOM Ha 3TOT ONPOC €CTECTBEHHO OOPATUTHCS K CTPATErud MoucKa
aHaJIOTHH B paCCMOTPEHHbIX paHee aarebpax. B nepByto ouepenb Hanpa-
lLIMBaeTCs 0OpaTUTh BHUMaHWe Ha BEKTOPHYIo anredpy. Kak uspectHo 13
Kypca MaTeMaTUKH CpeJiHel 1IKOJIbl, 60JIbIIYIO POJIb B IPUMEHEHHH BEK-
TOPHOU aJjireOpbl UTPAET MOHSITHE CTPOKU KOOpAUHAT BeKTopa. CTPOKY
KOOpJIMHAT BEKTOpPa €CTECTBEHHO pacCMaTpPUBaTh KaK MaTPHILy-CTPOKY
WJIK MaTPHILy-CTOJI0eLL,



[1.2. MaTpuuHble onepauuu

BocnoJsib3yemcs HaiiieHHOW HaMu aHasiorueil. OCHOBHBIMM Oomepalu-
SIMA BEKTOPHOU aJreOpbl IBJSIIOTCS CJOXKEHHUE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha uucao. OTMETUM, UTO CKasisipHOE MPOU3BEIACHHE BEKTOPOB
ornepauuyen He siBJsIeTCs (3HaUEHUEM 3TOH (PYHKIIMHU SIBJISIETCS HE BEKTOP,
a UHCJIO), @ BEKTOPHOE MPOU3BEJEHHE SIBJSETCS CJAMUIIKOM crieluduue-
CKOH oOrepalren, UCMOJb3yIUIeH TaKUe BEJUYUHbI KaK JJIMHA BEKTOpa
M YroJl MEXKJy BEKTOPAMH, XapaKTepHbIe TOJbKO JJIsl T€OMETPUU U BEK-
TOpHOU anre6pbl. [losTOMY B MepByto ouepe/ib Mbl ONPEIEJIUM Ofepaluu
CJIO?KEHHSI MATPULL U YMHOXKEHHUSI MATPHULIbl HA UHCJIO, OMUPAsICh HA aHa-
JIOTHIO C OIpeJIeJIEHHEM COOTBETCTBYIOLIMX OlEepali B BEKTOPHOU aJi-
rebpe.



[1.2. MaTpuuHble onepauuu

BocnoJsib3yemcs HaiiieHHOW HaMu aHasiorueil. OCHOBHBIMM Oomepalu-
SIMA BEKTOPHOU aJreOpbl IBJSIIOTCS CJOXKEHHUE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha uucao. OTMETUM, UTO CKasisipHOE MPOU3BEIACHHE BEKTOPOB
orepauuer He sIBJIsSieTCs (3HaUeHUEM TOH (DYHKIIMHU SIBJSIETCS HE BEKTOP,
a UHCJIO), @ BEKTOPHOE MPOU3BEJEHHE SIBJSETCS CJAMUIIKOM crieluduue-
CKOH oOrepalren, UCMOJb3yIUIeH TaKUe BEJUYUHbI KaK JJIMHA BEKTOpa
M YroJl MexJly BEKTOPAMHU, XapaKTepHble TOJBbKO JJisl TEOMETPUM U BEK-
TOpHOU anre6pbl. [losTOMY B MepByto ouepe/ib Mbl ONPEIEJIUM Ofepaluu
CJIO2KEHHUSI MAaTPULL U YMHOXKEHHUSI MAaTPULLbl HA UUCJIO, ONIUPAsCh HA aHa-
JIOTHIO C OIpeJIeJIEHHEM COOTBETCTBYIOLIMX OlEepali B BEKTOPHOU aJi-
rebpe.

Kak 3agath onepauuu?



[1.2. MaTpuuHble onepauuu

BocnoJsib3yemcs HaiiieHHOW HaMu aHasiorueil. OCHOBHBIMM Oomepalu-
SIMA BEKTOPHOU aJreOpbl IBJSIIOTCS CJOXKEHHUE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha uucao. OTMETUM, UTO CKasisipHOE MPOU3BEIACHHE BEKTOPOB
ornepauuyen He siBJsIeTCs (3HaUEHUEM 3TOH (PYHKIIMHU SIBJISIETCS HE BEKTOP,
a UHCJIO), @ BEKTOPHOE MPOU3BEJEHHE SIBJSETCS CJAMUIIKOM crieluduue-
CKOH oOrepalren, UCMOJb3yIUIeH TaKUe BEJUYUHbI KaK JJIMHA BEKTOpa
M YroJl MEXKJy BEKTOPAMH, XapaKTepHbIe TOJbKO JJIsl T€OMETPUU U BEK-
TOpHOU anre6pbl. [losTOMY B MepByto ouepe/ib Mbl ONPEIEJIUM Ofepaluu
CJIO2KEHHUSI MAaTPULL U YMHOXKEHHUSI MAaTPULLbl HA UUCJIO, ONIUPAsCh HA aHa-
JIOTHIO C OIpeJIeJIEHHEM COOTBETCTBYIOLIMX OlEepali B BEKTOPHOU aJi-
rebpe.

«CJIMILIKOM NIPOCTOM Ujeel» sIBJsIeTCsl TOT (DaKT, UTO JJIs1 3aJaHUST pe-
3yJibTaTa OMepaluy HaM CJIeLyeT



[1.2. MaTpuuHble onepauuu

BocnoJsib3yemcs HaiiieHHOW HaMu aHasiorueil. OCHOBHBIMM Oomepalu-
SIMA BEKTOPHOU aJreOpbl IBJSIIOTCS CJOXKEHHUE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha uucao. OTMETUM, UTO CKasisipHOE MPOU3BEIACHHE BEKTOPOB
ornepauuyen He siBJsIeTCs (3HaUEHUEM 3TOH (PYHKIIMHU SIBJISIETCS HE BEKTOP,
a UHCJIO), @ BEKTOPHOE MPOU3BEJEHHE SIBJSETCS CJAMUIIKOM crieluduue-
CKOH oOrepalren, UCMOJb3yIUIeH TaKUe BEJUYUHbI KaK JJIMHA BEKTOpa
M YroJl MEXKJy BEKTOPAMH, XapaKTepHbIe TOJbKO JJIsl T€OMETPUU U BEK-
TOpHOU anre6pbl. [losTOMY B MepByto ouepe/ib Mbl ONPEIEJIUM Ofepaluu
CJIO2KEHHUSI MAaTPULL U YMHOXKEHHUSI MAaTPULLbl HA UUCJIO, ONIUPAsCh HA aHa-
JIOTHIO C OIpeJIeJIEHHEM COOTBETCTBYIOLIMX OlEepali B BEKTOPHOU aJi-
rebpe.

«CJIMILIKOM NIPOCTOM Ujeel» sIBJsIeTCsl TOT (DaKT, UTO JJIs1 3aJaHUST pe-
3yJibTaTa ofepaluu HaM CJIelyeT OnpeaeuTb (hOPMYJTy JIJIsi BIUUCJEHHUS



[1.2. MaTpuuHble onepauuu

BocnoJsib3yemcs HaiiieHHOW HaMu aHasiorueil. OCHOBHBIMM Oomepalu-
SIMH BEKTOPHOM aJireOpbl SABJSIOTCS CJI0KEHHE BEKTOPOB U YMHOXKEHHE
BeKTOpa Ha uucjo. OTMETHM, UTO CKaJsIpHOE MPOU3BEJIEHHUE BEKTOPOB
orepauuer He sIBJIsSieTCs (3HaUeHUEM TOH (DYHKIIMHU SIBJSIETCS HE BEKTOP,
a UHCJIO), @ BEKTOPHOE MPOU3BEJEHHE SIBJSETCS CJAMUIIKOM crieluduue-
CKOH oOrepalren, UCMOJb3yIUIeH TaKUe BEJUYUHbI KaK JJIMHA BEKTOpa
M YroJl MexJly BEKTOPAMHU, XapaKTepHble TOJBbKO JJisl TEOMETPUM U BEK-
TOpHOU anre6pbl. [losTOMY B MepByto ouepe/ib Mbl ONPEIEJIUM Ofepaluu
CJIO2KEHHUSI MAaTPULL U YMHOXKEHHUSI MAaTPULLbl HA UUCJIO, ONIUPAsCh HA aHa-
JIOTHIO C OIpeJIeJIEHHEM COOTBETCTBYIOLIMX OlEepali B BEKTOPHOU aJi-
rebpe.

«CJIMIIKOM MIPOCTOH Hjieei» siBJsieTCs TOT hakT, uTo JJisl 3a7aHUs pe-
3yJibTaTa ornepalyu HaM CJelyeT onpeaesuTb PopMyJy 1Jisi BBIUMCJIEHHUS
Koaghpuyuenmos mampuyol,



[1.2. MaTpuuHble onepauuu

BocnoJsib3yemcs HaiiieHHOW HaMu aHasiorueil. OCHOBHBIMM Oomepalu-
SIMA BEKTOPHOU aJreOpbl IBJSIIOTCS CJOXKEHHUE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha uucao. OTMETUM, UTO CKasisipHOE MPOU3BEIACHHE BEKTOPOB
ornepauuyen He siBJsIeTCs (3HaUEHUEM 3TOH (PYHKIIMHU SIBJISIETCS HE BEKTOP,
a UHCJIO), @ BEKTOPHOE MPOU3BEJEHHE SIBJSETCS CJAMUIIKOM crieluduue-
CKOH oOrepalren, UCMOJb3yIUIeH TaKUe BEJUYUHbI KaK JJIMHA BEKTOpa
M YroJl MEXKJy BEKTOPAMH, XapaKTepHbIe TOJbKO JJIsl T€OMETPUU U BEK-
TOpHOU anre6pbl. [losTOMY B MepByto ouepe/ib Mbl ONPEIEJIUM Ofepaluu
CJIO2KEHHUSI MAaTPULL U YMHOXKEHHUSI MAaTPULLbl HA UUCJIO, ONIUPAsCh HA aHa-
JIOTHIO C OIpeJIeJIEHHEM COOTBETCTBYIOLIMX OlEepali B BEKTOPHOU aJi-
rebpe.

«CJIMILIKOM NIPOCTOM Ujeel» sIBJsIeTCsl TOT (DaKT, UTO JJIs1 3aJaHUST pe-
3yJibTaTa olfepaldu HaM CJIelyeT ONpeiesuTh GopMyJ1y /151 BbIUMCJEHHUS
Koaghpuyuenmos mampuybol, IBJSIOUIEACS PE3yJbTATOM ONEPaLIUH.



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Onpenenenne 5. Cymmoit marpuu A u B pasmeprocmu m x n Ha-
sgorsaemcesa mampuya C = A + B mou oce pasmeprocmu, Komno-
HeHmbL KOmopou onpedeasiomes pasencmsamu a;; + by = ¢;j, eoe

ie{l,2,...m}, je{l,2,...,n}.



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

B sTux tabsuiiax npeiactaBieHO HaJMuMe TOBapa Ha JABYX CKJaaax
HEKOTOPOH (hHPMBI.



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2
Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5
[TocTaBuM 3TUM TabJMlIaM B COOTBETCTBHE MATPHLIbl A = ( 18

-

236
309

)

(SR \V)
DO W~



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

52 4 236
A+B_(1052>+<355)_



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

52 4 236
A+B_(1052>+<355)_< )_



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

52 4 236 542
A+B_(1052>+<355)_< )_



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

52 4 236 542
A+B_(1052>+<355)_< )_



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

52 4 236 5+2 2+3
A+B_(1052>+<355)_< )_



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

52 4 230 5+2 2+3
A+B_(1052>+<355)_< )_



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

ALB— 52 4 N 236\ ([ 542243 4+6\
10 5 2 355/ N



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

ALB— 52 4 N 236\ [ 542243446\
10 5 2 355) N



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

A Bo( 524 (236 _ (542243446 _
10 5 2 355) \10+3 N



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

ALBo( 524 (236 _ (542243446 _
10 5 2 355) \10+3 N



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

A Bo( 524 (236 _ (542243446 _
10 5 2 355) \10+35+5 N



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

ALBo( 524 (236 _ (542243446 _
10 5 2 355) \10+35+5 N



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe Hasnuue TOBapOB U CyMMapHasi CTOUMOCTb 3THX TO-
BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

A Bo( 524 (236 _ (542243446 _
10 5 2 355) \10+35+52+5)



[1.3. MaTpuuHble onepauumn: CcyMMa MaTpHulL

Ckaan A Tosap a Tomap  Tomap «
KoJinyecTBo lITYK 5! 2 4
CyMMapHasi CTOUMOCTb 10 5 2

Ckaan B ToBap a Tomap 8 ToBap v
KoJsimuecTBo Tyk 2 3 6
CymMmapHast CTOUMOCTb 3 5! 5

Torna cymmapHoe HajinuMe TOBapoOB K CyMMapHasi CTOMMOCTb 3THX TO-

BAPOB, HAXOAALIMXCA B JAaHHBIA MOMEHT Ha 3TUX CKJAJaX OMPeIessaeTcs,
OUEBUJIHO, MATPHULIEH

A Bo( 524 (236 _ (542243446 _
10 5 2 355) \10+35+52+5)

(T 510
“\1310 7))



[1.4. MarpuuHble onepauuu: YMHOXXEHHE MaTPHULbl Ha
YUCIaA0

Onpeneaenue 6. [lpousBeneHnem nampuyol A, «, Ha ckaaap X € K
Hasovlgaemca mampuya B, «, = X\ - Ayyxn, 94eMermoL KOMopotl ume-
rom suo bij = \- Qjj.



[1.4. MarpuuHble onepauuu: YMHOXXEHHE MaTPHULbl Ha
YUCIaA0

Onpeneaenue 6. [lpousBeneHnem nampuyol A, «, Ha ckaaap X € K
Hasovlgaemca mampuya B, «, = X\ - Ayyxn, 94eMermoL KOMopotl ume-
rom suo bij = \- Qjj.

Hanpumep, ecsin Bce sseMeHThl TaOJULbI TPEJACTABJSIIOT COOOH 3HAUe-
HUA HEKOTOPOUW BEJMUUHbI, YKA3AHHbIE, ITPEANOJ0XKHUM, B METPaXx, TO JJisd
TOTO, YTOObI MTOJIYUYUTb TaOJIMILY, B KOTOPOU BCE ITH 3HAUCHUs OyIyT yKa-
3aHbl B CAaHTUMETPAX, HAaJI0 UCXOJHYIO MATPUILLYy YMHOKHUTb HA YMCJO (TO
ecTb ckaJssp) 100.

Paccmotperb npumep?



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

HQPGIIHCJH/IM U NJOKa>KeM OCHOBHbIE CBOMCTBA onepauHﬁ KCYMMHUPOBaA-
HHe MaTPHUILL» U «[IPOM3BeJIeHHe MaTPHUlIbl Ha cKaJasip». 3aecb A, B, ... —
MaTpPHLbl COOTBETCTBYIOLIEH PA3MEPHOCTH, A, 4, . .. — UHCJIA.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Apiscn + Brsen = Brusn + Avuxn (KOMMYTATHBHOCTD CJIOXKEHHSI MaT-
pHiL);



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Ay + Boscn = Bruxn + Ay (KOMMYTATHBHOCTD CJIOXKEHHS );

2. (Amxn + Bmxn) + men - Amxn + (Bmxn + men) (aCCO]—LHaTHB_
HOCTb CJIOKEHHUS MATPHIL);



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Ay + Biuxn = Bk + Apuxn (KOMMYTaTHBHOCTD CJI02KEHHS );
2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOLLI/IaT.);

3. A + 005 = Ay, (CylLIECTBOBAHME HYJIEBOTO 3JIEMEHTA B ajire6-
pe MaTpHlL);



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Ay + Biuxn = Bk + Apuxn (KOMMYTaTHBHOCTD CJI02KEHHS );
2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOLLI/IaT.);
3. Apscn + Onuxn = Apuxn (CyLLLECTBOBaAHUE HYJIEBOTO 3JIEMEHTA );

4. Apxn + (—Anxn) = 0y (CylLLECTBOBAHHE TIPOTHBOIOJOKHOTO 3J1€-
MeHTa B ajirebpe MaTpul);



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Ay + Biuxn = Bk + Apuxn (KOMMYTaTHBHOCTD CJI02KEHHS );
2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOLLI/IaT.);
3. Apscn + Onuxn = Apuxn (CyLLLECTBOBaAHUE HYJIEBOTO 3JIEMEHTA );

4. Apsn + (—Apxn) = 0,5 (CyllleCTBOBAHME MPOTUBOMOJIOKHOTO);



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Apscn + Brixn = Biuxn + Avixn (KOMMYTaTHBHOCTD CJIOZKEHUS );
2. (Apscn + Bisn) + Consen = A + (Bisn + Crxen) (acconmart.);
3. Apscn + Onuxn = Apuxn (CyLLLECTBOBaAHUE HYJIEBOTO 3JIEMEHTA );

4. Apsn + (—Apxn) = 0,5 (CyllleCTBOBAHME MPOTUBOMOJIOKHOTO);
5. MAmsxn + Brxn) = Mppxn + ABpixn;

6. (A + p)A = M + pA;



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Apixn + Bixn = Biusn + Apuxn (KOMMYTATUBHOCTD CJIOXKEHHS);
. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOUJ/IaT-);

. Avsn + 00sn = Ayuxn (CyLLIECTBOBAHHKE HYJIEBOTO 3JIEMEHTA );

. A(Amxn + Bmxn) — )\Amxn + >\Bm><n;
(A )A = AA + pA;

2
3
4. Apsn + (—Apxn) = 0,5 (CyllleCTBOBAHME MPOTUBOMOJIOKHOTO);
5
§)
7. (A)A = A (pA);



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Apscn + Brixn = Biuxn + Avixn (KOMMYTaTHBHOCTD CJIOZKEHUS );
2. (Apscn + Bisn) + Consen = A + (Bisn + Crxen) (acconmart.);
3. Apscn + Onuxn = Apuxn (CyLLLECTBOBaAHUE HYJIEBOTO 3JIEMEHTA );

4. Apsn + (—Apxn) = 0,5 (CyllleCTBOBAHME MPOTUBOMOJIOKHOTO);
5. MAmsxn + Brxn) = Mppxn + ABpixn;

6. (A + p)A = M + pA;

7. (A)A = A (uA);

8. 1-A=A;



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Apscn + Brixn = Biuxn + Avixn (KOMMYTaTHBHOCTD CJIOZKEHUS );

2. (Apscn + Bisn) + Consen = A + (Bisn + Crxen) (acconmart.);
3. Apscn + Onuxn = Apuxn (CyLLLECTBOBaAHUE HYJIEBOTO 3JIEMEHTA );
4. Apsn + (—Apxn) = 0,5 (CyllleCTBOBAHME MPOTUBOMOJIOKHOTO);
5. MAmsxn + Brxn) = Mppxn + ABpixn;
6. (A + p)A = M + pA;
7. (A)A = A (uA);
8. 1-A=A;
9.0-A=0.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS ),

2. (Apixn + Bisn) + Cosen = Axn + (Binsn + Cinxen) (accoumar. ),
3. A + Opsen = Avxn (CylLLLECTBOBAHHE HYJIEBOTO 3J1EMEHTA );
4. Apscn + (—Apxcn) = 0,5, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

DTH cBOMCTBA 060011AIOTCS B MOHATHH <JIMHEIHOE TPOCTPAHCTBO»,



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS ),

2. (Apixn + Bisn) + Cosen = Axn + (Binsn + Cinxen) (accoumar. ),
3. A + Opsen = Apxn (CYLLLECTBOBAHHE HYJIEBOTO 3JIEMEHTA );
4. Apscn + (—Apxcn) = 0,5, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

JloKa3aTeJbCTBa.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHulbl HA YUCJIO
Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );
Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-HUMIUIMKalm: ecau A, w, U Box, — mampuyol, mo
A, xn + Boixn = Boxn + Ayuxn. Hamo nokasatb
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Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.
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ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:




[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHulbl HA YUCJIO
Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );
Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOJ IKBUBANCHMHBLX NPeoOpa308aruli, KOTOPbIH CBOJIUTCS K
TOMY, UTO JIEBYIO U TMPABYIO UaCTh TOXKJAECTBEHHBIMH HJIH «OJHOBpe-
MEHHBIMH» B3aMMHO OJJHO3HAUHLIMU MTPe0Opa30BaHUSIMH PUBOIUM K
OJTHOMY U TOMY K€ BHJLY;



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHulbl HA YUCJIO

Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METO 9KBUBANECHITIHbLX npeo6pa306aﬂuil;

® METOJ c8edeHuUs K 08Ym HepaseHcmsam: ecau L u R — uucaa, To
w3 L < Ru L > R cnenyer L = R; anasoruuno, ecau L 1 R — MHO-
xkecetBa, ToM3 L € Ru L O R caenyer L = R;
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Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
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ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOM IKBUBANCHNIHbLX NPe0OPaA30BAHIULL
® METOJ1 c8e0eHUsl K 0BYM HEPABEHCIIBAM.

® MCTOJ OM ripomusBHOcO.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHulbl HA YUCJIO

Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOM IKBUBANCHNIHbLX NPe0OPaA30BAHIULL
® METOJ1 c8e0eHUsl K 0BYM HEPABEHCIIBAM.
® METOJ, 01 NPOMUBHOCO.

Bropo# cnocob B JaHHOM CJlydae NMPUMEHUTh HeJib3s, TAaK KaK Ha MHO-
JKECTBE MaTPHUILL Mbl He BBEJIM OTHOLIeHUE <. MeTo/1 «OT MPOTUBHOT0» MbI
OOBIUHO MPUMEHsIeM B «Oe3BbIXOJAHOM cuTyauun». [Tostomy nonpobyem
NPUMEHUTb METOJ1 aJarebpanyeckux npeoOpa3oBaHuUu.
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Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOM IKBUBANCHNIHbLX NPe0OPaA30BAHIULL
® METOJ1 c8e0eHUsl K 0BYM HEPABEHCIIBAM.
® METOJ, 01 NPOMUBHOCO.

B JAHHOM CJiydya€ MO2KHO IIPOCTO BBIUHCJIMTL JIEBYIO 4HYdACTb H IIpa-
BYI0 4HaCTb J1OKa3bIBAEMOI'O paBE€HCTBA, U IMTOTOM C ITOMOULIbIO H3BECTHBIX
CBOMCTB CJIOXKEHHUS YHUCEJ] JA0Ka3aTb, UTO IIOJYUAETCH OJIHA U Tad 2KE MAT-

pHula.
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Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOM IKBUBANCHNIHbLX NPe0OPaA30BAHIULL
® METOJ1 c8e0eHUsl K 0BYM HEPABEHCIIBAM.
® METOJ, 01 NPOMUBHOCO.

O603HauMM MaTpHlly B JIEBOH UAaCTH JOKa3bIBAEMOTO PaBEHCTBA uepe3
Ly (0T caioBa left): Lyysn = Amxn + Bixn. [1paByto uactb 0603Haunm,
COOTBETCTBEHHO, Uepe3d Ryxn: Rimxn = Biuxn + Amxn.
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Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOM IKBUBANCHNIHbLX NPe0OPaA30BAHIULL
® METOJ1 c8e0eHUsl K 0BYM HEPABEHCIIBAM.
® METOJ, 01 NPOMUBHOCO.

CorylacHO ONpene/IeHUI0 CyMMbl MaTPHULL, 3J1€MEHT MaTpulbl L onpene-
JISIETCS PABEHCTBOM [;; = a;; + b;;. [oist MaTpuupl R umeeM ri; = b + a;;.
Ho cyioxxenue uncess KOMMYTaTUBHO, I03TOMY 10JIy4aeM



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHulbl HA YUCJIO

Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOM IKBUBANCHNIHbLX NPe0OPaA30BAHIULL
® METOJ1 c8e0eHUsl K 0BYM HEPABEHCIIBAM.
® METOJ, 01 NPOMUBHOCO.

lij = Qjj + bz'j = bz']' + ajj = 1.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHulbl HA YUCJIO

Asxn + Brixn = Biuxn + Ay (KOMMYTaTUBHOCTD CJIOXKEHHS );

Joka3areabcTBo. [enepayus dokazameabcmsa. Mbl 10Ka3bIBa-
eM TeopeMy-UMIUIHKaUuo: ecau A,,wn u Bpx, — mampuyol, mo
Axn + Biixn = Buuxn + Apxpn. Hanlo 1okaszath paBeHCTBO.

ECTb Tpu 0CHOBHBIX criocoba nokazarenbcTBa pagenctsa L = R:

® METOJl IKBUBANCHIMHbLX NPeobpa3os8anull;
® METOJL c8edeHuUs K 08YM HepaseHCcmsa.
® METOJI 01 NPONUBHOEO.
lij = Qjj + bz'j = bij + ajj = 1.
B nanHom nmpumepe Ha 3Tare reHepaldd Mbl (PaKTHUECKHU MOJYUUIIN yoKe

oopMJIeHHOE 10KA3aTeJIbCTBO, HEOOXOUMO JIHLIb YAAJIUTh [TOCTOPOH-
HUE PACCYXKICHUA».



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS ),

2. (Apixn + Bisn) + Cosen = Axn + (Binsn + Cinxen) (accoumar. ),
3. A + Opsen = Apxn (CYLLLECTBOBAHHE HYJIEBOTO 3JIEMEHTA );
4. Apscn + (—Apxcn) = 0,5, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

I[OKEDKGM dCCOMAaTUBHOCTDb:
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8. 1-A=A;
9.0-A=0.

I[OKEDKGM dCCOMAaTUBHOCTDb:

lz‘j = (CLU‘ + bl]) + Cij =
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5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

I[OKEDKGM dCCOMAaTUBHOCTDb:

lij = (CLU + bl]) + Cij = Q5 + (sz + Cz’j) =
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5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

I[OKEDKGM dCCOMAaTUBHOCTDb:

lij = (CLU‘ + bij) + Cij = Q5 + (bij + Cij) = Tij-



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS );

2. (Apixn + Bisn) + Crsen = Axn + (Binxn + Cinxen) (accoumar. ),
3. Aisn + 0psen = Apxn (CYyLIIECTBOBAHHE HYJIEBOTO 3JIEMEHTA );
4. A + (—Apxn) = 0%, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. MAyxn + Brxn) = Muxn + ABrixn;
6. (A4 p)A = NA + uA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

JloKa»keM acCOLUMaTHBHOCTD:
lij = (CLZ']' + bw) + Cij = a5 + (b@j + Cij) = Tj-
(Amxn + Bmxn) + men — Amxn + (Bmxn + men)



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS ),

2. (Apixn + Bisn) + Cosen = Axn + (Binsn + Cinxen) (accoumar. ),
3. A + Opsen = Apxn (CYLLLECTBOBAHHE HYJIEBOTO 3JIEMEHTA );
4. Apscn + (—Apxcn) = 0,5, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

HpHBe,ZLeM ClIe J0Ka3dTeJbCTBO CBOMCTBA O CJOXKEHHUS MAaTpPHILL
A(A+ B) = A\A + \B.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS ),

2. (Apixn + Bisn) + Cosen = Axn + (Binsn + Cinxen) (accoumar. ),
3. A + Opsen = Apxn (CYLLLECTBOBAHHE HYJIEBOTO 3JIEMEHTA );
4. Apscn + (—Apxcn) = 0,5, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

lij = )\dU = A\ (CLU‘ + bl]) = )\aij + )\bm
Tij = f@j + Ggij = )\Cbij + )\b@'j = lij.



[1.5. CBoiicTBa CyMMHUPOBAHUSA MATPULL U YMHOXKEHHUS
MaTpHULbl HA YUCJO

1. Asn + Biuxn = Biuxn + Apusn (KOMMYTaTHBHOCTD CJIOXKEHHS ),

2. (Apixn + Bisn) + Cosen = Axn + (Binsn + Cinxen) (accoumar. ),
3. A + Opsen = Apxn (CYLLLECTBOBAHHE HYJIEBOTO 3JIEMEHTA );
4. Apscn + (—Apxcn) = 0,5, (CYLLIECTBOBAHHE TPOTHBOMOJIOXKHOTO);
5. AMAmsxn + Bmxn) = Mosn + ABpusn;
6. (A+ p)A = MA + pA;
7. (M)A = A(pA);
8. 1-A=A;
9.0-A=0.

Takum o6pazom,
AMA+B)=L=R=J)+)B,

uTO U TPeOOBAJIOCH 10KA3aTh.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

paCCMOTpeHHbIG BbIIIE OllE€palnu ObLJIN «eCTeCTBEeHHbIMU>». B oTnuune
OT HUX PACCMOTpPEHHAsA HU2KE Oollepalust KIIPOU3BEACHHUE MATPHULL> Takou
HE Ka>KETCs, B BCAKOM CJIyUae, Ha HepBbeI B3IJIAL.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

Onpepneaenue 7. [[lycmo A — mampuya pazmeprocmup x n, B —
mampuuya pasmeprocmu n X q. Toeda npousBeaenuem matpui A u
B nasvieaemca mampuya C = AB, komnonenmot komopoti onpede-
ASI0MCA PABEHCMBAMU

n
Cij = Z ikbrj = ainbrj + Gizbaj + ... + Ginbyy;, (1)
=1

edet € {1,2,...,p}, j€{1,2,...,q}.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

Onpepneaenue 7. [[lycmo A — mampuya pazmeprocmup x n, B —
mampuuya pasmeprocmu n X q. Toeda npousBeaenuem matpui A u
B nasvieaemca mampuya C = AB, komnonenmot komopoti onpede-

AAOMCA paseHcmeamu

n

Cij = Z aikbkj = ailbu + CLinQj + ...+ CLmbnj, (1)
k=1

edet € {1,2,...,p}, j€{1,2,...,q}.

Ha puc.l moagpo6HO pacrnucaH Mpolecc BbIYMCIEHUS MPOU3BEIEHUS

(22)(73)



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

9 9
cij = > airbrj, ci1 = Y aipbrr = a11by + aioboy, (1)
=1 =1

[ - EDE (e

°
~_
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VRS
e ©
e o
~_

Puc. 1. ITpumep Bblunc/ieHUs TpoU3BeeHHs MATPHLL. 3/1€Ch CUMBOJI ® 0003HAUaeT apuMeTHUECKOe Bbl-
paxKeHue, 3HaueHHe KOTOPOro HAC B JaHHbIH MOMEHT He HHTepecyeT.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

p 2
= > airbi;, cia = Y 1pbra = a11b12 + a12b99,
= k=1

[ - EDED-( 1)
(2 -EDCH-( 1 )

(1)

Puc. 1. ITpumep Bblunc/ieHUs: TpOU3BeAeHHS MATPHLL. 3/1€Ch CUMBOJI ® 0003HAUaeT apuMeTHUeCKOe Bbl-

paxkKeHue, 3HaueHHe KOTOPOro HAC B JaHHbIH MOMEHT He HHTepecyeT.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull
2

9
cij = > airbrj, Co1 = Y Aopbpr = an1biy + asnbsy, (1)
=1 =1

(e )2 )

Puc. 1. ITpumep Bblunc/ieHUs TpOU3BeeHHS MAaTPHLL. 3/1€Chb CUMBOJI ® 0003HaUaeT apuMeTHUeCKOoe Bbl-
paxKeHue, 3HaueHHe KOTOPOTo HAC B JaHHbIH MOMEHT He HHTepecyeT.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

Cij = i a;rbr;, Co2 = i as1bra = 21012 + asabay, (1)

k=1 k=1
(- @DED-( ) )
(- EDCE-( 1 e )
(- EES) (i 0 )=(87)
U = (m o) (FE) - ( coieas) = (020)

Puc. 1. ITpumep Bblunc/ieHUs TpOU3BeeHHS MAaTPHLL. 3/1€Chb CUMBOJI ® 0003HAUaeT apuMeTHUeCKOe Bbl-
paxkKeHue, 3HaueHHe KOTOPOro HAC B JaHHbIH MOMEHT He HHTepecyeT.



[1.6. MaTpuuHble onepauum: Npou3BeleHUe MaTpull

cm:é Qi = anby; + aisbo; + -+ ainbu, (1)
(2 -EDE)-( )
(- EDED-( ()
{3121:‘()@§)Z(<—3>5+47 D)D),
{2 = (E0) GED-( ysena) (225,
wor (535 ) (7 5) = (153000 2:;,;:212:2):(13 )

Puc. 1. ITpumep Bblunc/ieHus: Tpou3BeeHUs MAaTPHLL. 3/1€Cb CUMBOJI ® 0003HAUAET apu(PMeTHUECKOE Bbi-
pakKeHue, 3HaueHHue KOTOPOro Hac B JaHHbIH MOMEHT He HHTepecyerT.



[1.6. MaTpuuHble onepauuu: Npou3BeaeHUe MATPHULL
BquHCJIGHHe HpOI/ISBeﬂeHHH ManI/IH MO2KHO TaK>Ke HpOI/IJIJHOCTpHpO—
BdATb pHCYHKOM, Ha KOTOpOM H306pa)K€H Hpouecc BbIUHUCJICHUA 2JIEMEHTAa

cij MaTpULbl Cppy i = Apyn B

(( oy (o

1 a;1 Qi Qi3 ... Qip Clipbpj e s

A’ \... L. )

BbinoJsHum ynpaxHeHus?

\M:.




[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA, To ecTb yMHOKE€HHE MATPHULL HEKOMMY-
TaTUBHO. Kak nokasarh?



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA, To ecTb yMHOKE€HHE MATPHULL HEKOMMY-
TaTUBHO. [ Ipumep:



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA, To ecTb yMHOKE€HHE MATPHULL HEKOMMY-
TaTUBHO. [ Ipumep:

(L)) = -G )



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA, To ecTb yMHOKE€HHE MATPHULL HEKOMMY-
TaTUBHO. [ Ipumep:

(D) =(53) -G )



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA, To ecTb yMHOKE€HHE MATPHULL HEKOMMY-
TaTUBHO. [ Ipumep:

)T =S4 D)= -

— DN



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA (yMHO>KeHHE MAaTPULL HEKOMMYTATUBHO ).

2. 13 Toro, uto AB = 0 He caeayert, uto A = 0 uau B = 0 (cyiecTBo-
BaHue jesutenei HyJs). Kak nokasartn?



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA (yMHO>KeHHE MAaTPULL HEKOMMYTATUBHO ).

2. 13 Toro, uto AB = 0 He caeayert, uto A = 0 uau B = 0 (cyiecTBo-
BaHUe feauTesen HyJst). [Ipumephr:
(00
)=(50)-

() () =(s) (o) (o

—_ =



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA (yMHO>KeHHE MAaTPULL HEKOMMYTATUBHO ).

2. 13 Toro, uto AB = 0 He caeayert, uto A = 0 uau B = 0 (cyiecTBo-
BaHUE JleJIUTeNeN HyJ1s ).

3. \(AB) = (\A)B = A(\B);



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA (yMHO>KeHHE MAaTPULL HEKOMMYTATUBHO ).

2. 13 Toro, uto AB = 0 He caeayert, uto A = 0 uau B = 0 (cyiecTBo-
BaHUE JleJIUTeNeN HyJ1s ).

3. A\(AB) = (AA)B = A(AB);
4. (AB)C = A(BC) (accolaTUBHOCTb );



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

1. BooGuiie rosopsi, AB # BA (yMHO>KeHHE MAaTPULL HEKOMMYTATUBHO ).

2. 13 Toro, uto AB = 0 He caeayert, uto A = 0 uau B = 0 (cyiecTBo-
BaHUE JleJIUTeNeN HyJ1s ).

3. A\(AB) = (AA)B = A(AB);
4. (AB)C = A(BC) (accolaTUBHOCTb );

5,AB+C)=AB+AC; (A+B)C=AC+ BC (IMCTPUOYTHUB-
HOCTb );



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

l.
2.

Booo61e rosopsi, AB # BA (ymMHOKeHHEe MATPULL HEKOMMYTAaTUBHO ).

M3 toro, uto AB = 0 He caeayeTt, uto A = 0 usiu B = 0 (cyuiectBo-
BaHUE JleJIUTeNeN HyJ1s ).

. AMAB) = (AA)B = A(\B);

. (AB)C = A(BC) (accoumaTiBHOCTb );

. AB+C)=AB+AC; (A+B)C=AC+BC (IMCTPUOYTHUB-
HOCTb );

- AvnEnsn = EnenAisn = Apxn, T€ B = (035) .. (CylIeCTBOBA-

HHE € IUHUYHOI'O 2JIEMEHTA B aJIF€6p€ ManI/IIl);



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL

l.
2.

Booo61e rosopsi, AB # BA (ymMHOKeHHEe MATPULL HEKOMMYTAaTUBHO ).

M3 toro, uto AB = 0 He caeayeTt, uto A = 0 usiu B = 0 (cyuiectBo-
BaHUE JleJIUTeNeN HyJ1s ).

. A(AB) = (AA)B = A(\B);
. (AB)C = A(BC) (accouraTHBHOCTb );
. AB+C)=AB+AC; (A+B)C=AC+BC (IMCTPUOYTHUB-

HOCTb );

. Amannxn — memAmxn — Amxna IDIS Ek‘xk — (5ij>k><k; (CyUleCTBOBa-

HHE € IUHUYHOI'O 2JIEMEHTA B aJIF€6p€ ManI/IIl);

7.0-A=0.



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
,H,OKaSaTeJ]bCTBO. Mul [IpUBEAEM TOJIBKO A0KaA34aTEJIbCTBO dACCO-
[MHATUBHOCTHU OIllepald YMHOXKEHHUST MaTpul, TO €CTb CBOUCTBO 4:

(AB)C = A(BC).



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

li; =



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n
lij = Y digty; =
p=1



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n m

n
lij = E :dipcpj = E : E :aiqbqp Cpj =
p=1



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n m

n
= E :dipcpj: E : E :a@q qp E ,E :azq qpCpj-
p=1

p=1 q=1 p=1 q=1



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n m

n
= E :dipcpj: E : E :a@q qp E ,E :azq qpCpj-
p=1

p=1 q=1 p=1 q=1

C 1pyro# CTOPOHBI,

Tij:



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n m

n
:E :dipcpjzi : E :a@q qp E ,E :azq qpCpj-
p=1

p=1 q=1 p=1 q=1

C 1pyro# CTOPOHBI,

m
Tij — E aiufuj =
u=1



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n m

n
:E :dipcpjzi : E :a@q qp E ,E :azq qpCpj-
p=1

p=1 q=1 p=1 q=1

C 1pyro# CTOPOHBI,

Tij — Z aiufuj — Z Qiy <Z buvcvj> —



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).
[Iycte D = AB, F = BC. Torna, no onpeaeneHuo npou3BeeH1st MaT-
pHLL, C OJJHOU CTOPOHBI,

n m

n
:E :dipcpjzi : E :a@q qp E ,E :azq qpCpj-
p=1

p=1 q=1 p=1 q=1

C 1pyro# CTOPOHBI,

i = Z Qi fuj = Z Qi <Z bquv]) = Z Z Wiy DynCoj-



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).

n m

'
:E :dipcijE : E :azq qp E :E :azq apCpj-
p=1

p=1 \ ¢=1 p=1 ¢=1

m

n m
Tij = E aiufuj — § Ay, § b wCoj | = E E aiubuvcvj-

u=1 u=1 v=1 u=l1

Kak n3BecTHO, HHIEKC CYMMUPOBAHUS SIBJSIETCS KTJIYXUM>», TO €CTh (haK-

THYECKH €I'0 B BbIPpA2KE€HHHU <KHET>.



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).

' n m
= E :dipcpj = E : E :azq qp E :E :azq apCpj-
p=1 p=1 \ ¢q=1 p=1 ¢=1
m m n n m
Tij = E aiufuj — § Ay, E buvcvj — E E aiubuvcvj-
u=1 u=1 v=1 v=1 u=1

Kak n3BecTHO, HHIEKC CYMMUPOBAHUS SIBJSIETCS KTJIYXUM>», TO €CTh (haK-
3

THUECKH €ro B BblpaKeHuu «HeT». Hanpumep Bbipaxkenue ) h; OT i He
i=1

3 3
3aBUCHT, TAK KaK Y h; = hy + hao+ hs = > h;.
j=1

1=1



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).

' n m
= E :dipcpj: E : E :azq qp E :E :azq apCpj-
p=1 p=1 q=1 p=1 ¢=1
m m n n m
Tij = E aiufuj — § Ay, E buvcvj — E E aiubuvcvj-
u=1 u=1 v=1 v=1 u=1

HOSTOMy HMHJAEKC CYMMUPOBaAHUA BCErld MOXKHO U3MEHHUTD. [Tonarasi B
BbIDA?KE€HHUH JIA T; U = ¢, UV = D, [I0JIy4HM



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).

' n m
= E :dipcpj: E : E :azq qp E :E :azq apCpj-
p=1 p=1 q=1 p=1 ¢=1
m m n n m
Tij = E aiufuj — § Ay, E buvcvj — E E aiubuvcvj-
u=1 u=1 v=1 v=1 u=1

HOSTOMy HMHJAEKC CYMMUPOBaAHUA BCErld MOXKHO U3MEHHUTD. [Tonarasi B
BbIDA?KE€HHUH JIA T; U = ¢, UV = D, [I0JIy4HM

m n m
Tij = E :aiqqu = E :alq E :bqpcpj = E : E :aiqbqpcpj'
q=1

q=1 p=1 ¢=1



[1.7. CBoWicTBa NpOU3BeIeHUSI MATPHULL
(AB)C = A(BC)
Hoka3areabctBo. [Tonoxum L = (AB)C, R =A(BC).

n n m n m
lij = E :dipcpj = E : E :aiqbqp Cpj = E : E :aiqbqpcpj-
p=1 1 \ ¢=1

p= p=1 g=1

n

m m nom
Ty = E aiufuj — E Qiy E buvcvj — § E aiubuvcvj-
u=1 U v=1

=1 v=1 u=1
HOSTOMY HHJIEKC CYMMHpOBaHHH Bceraia MOKHO M3MEHUTD. Ho.naraﬂ B
Bblpa}KeHHH JJIA rij u=4q,v = p, N0Jy4dUM

m m

n n m
Tij = E :aiqqu = E :aiq E :bqpcpj = E :E :aiqbqpcpj-
p=1

q=1 q=1 p=1 g=1

3HauMt, l;; = 45, To ecTb R = L, uT0 1 TpeboBajioch 10Ka3arh.



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda
bij = CLjZ'.



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda

bij = CLjZ'.

Hanpumep,

2 -1 0\
3 54)



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda
bij = CLjZ'.

Hanpumep,
2

(2—1o>t 1
V)= -
3 5 |



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda

bij = CLjZ'.

Hanpumep,

DO
= Ot W

2-10Y _ (]
3 54)

)



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda

2 -1 0)
3 54)

bij = CLjZ'.

MoKHO TaK:



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda

2 -1 0)
3 54)

bij = CLjZ'.

MoKHO TakK:
2 3



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda
bij = CLjZ'.

MoKHO TakK:
2 3

t
2 —10
(3 54) —bo



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Onpenenenune 8. Mampuya B nHasoieaemcs TpaHCMIOHUPOBAHHOW K
mampuue A, mo ecmo Al =B moeda u moavko moeda, Koeda

bij = CLjZ'.

Hanpumep,

DO
= Ot W

2-10Y _ (]
3 54)

)



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

1 <1< m,
Aann:anm <~ ({1§]§n = bij_aji)

CBoiicTBa TPAaHCMOHUPOBAHUS

L. (AA) =\ (A);



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

1 <1< m,
Aann:anm <~ ({1§]§n = bij_aji)

CBoiicTBa TPAaHCMOHUPOBAHUS



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Al =Bum & ({ 1 2327:’ = b;j = aﬂ-)
CBoiicTBa TPAaHCMOHUPOBAHUS
L. (AA) =\ (A);
2. (A+B) =A"+ B;

3. (AB)! = B'A" — tpancnonnpoBanue «MeHsieT MecTaMH» MOpPsI0K
COMHOXKHUTEJIEH.

JloKa3aTeJbCTBa.



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Mul [NpUBEAEM N10KA3AaTE/IbCTBO TOJIbLKO cporcTBa 3. OcTalibHble JJOKa-
3dTCJIbCTBA OCTABJISAIOTCS UUTATEJISIM B KAYECTBE YIIPA2KHEHHS.



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL
Mul [NpUBEAEM N10KA3AaTE/IbCTBO TOJIbLKO cporcTBa 3. OcTalibHble JJOKa-
3dTCJIbCTBA OCTABJISAIOTCS UUTATEJISIM B KAYECTBE YIIPA2KHEHHS.
Jokasbisaem pasenctso (AB)! = B'A,



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puL

Mul [NpUBEAEM N10KA3AaTE/IbCTBO TOJIbLKO cporcTBa 3. OcTalibHble JJOKa-
3dTCJIbCTBA OCTABJISAIOTCS UUTATEJISIM B KAYECTBE YIIPA2KHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

Cnoco6bl f0Ka3aTeabCTBA PAaBEHCTBA:



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puu

MbI MpUBeJIeM J1I0Ka3aTebCTBO TOJbKO CBOlCTBa 3. OcTabHble TOKa-
3aTeJIbCTBA OCTABJSAIOTCS UNTATEJSIM B KAUECTBe YIPayKHEHMUSI.

Jokasbisaem pasenctso (AB)! = B'A,

Crnoco6bl 10Ka3aTeJJbCTBA PABEHCTBA:

— aJireOpanueckue npeoOpa3oBaHus;



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puu

MBI pHUBeJEM JI0KA3aTebCTBO TOJbKO CBOMCTBA 3. OcTalibHble 10Ka-
3aTeJIbCTBA OCTABJSAIOTCS UNTATEJSIM B KAUECTBe YIPayKHEHMUSI.

Jokasbisaem pasenctso (AB)! = B'A,

Crnoco6bl 10Ka3aTeJbCTBa PaBEHCTBA:

— aJireOpanueckue npeoOpa3oBaHus;

— cBeJleHue K HepaBeHcTBaM L < R u L > R;



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puu

MBI pHUBeJEM JI0KA3aTebCTBO TOJbKO CBOMCTBA 3. OcTalibHble 10Ka-
3aTeJIbCTBA OCTABJSAIOTCS UNTATEJSIM B KAUECTBe YIPayKHEHMUSI.

Jokasbisaem pasenctso (AB)! = B'A,

Crnoco6bl 10Ka3aTeJbCTBa PaBEHCTBA:

— aJireOpanueckue npeoOpa3oBaHus;

— cBeJleHue K HepaBeHcTBaM L < R u L > R;

— «OT MPOTHUBHOTO».



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

M&I puBeieM J0Ka3aTebCTBO TOJBbKO cBoiicTBa 3. OcTasbHble JOKa-
3aTeJIbCTBA OCTABJISIOTCS UATATE/ISIM B KQueCTBE YIIPaXKHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

[Ilyctb A = Aixm, B =B,«,. He 6yrem «3koHOMHUTb Ha 0060-
sHaueHusx»: nonoxum L= (AB), R=B'A’, C=AB, B'=1U,
Al =V.

lij = Cj; =



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

M&I puBeieM J0Ka3aTebCTBO TOJBbKO cBoiicTBa 3. OcTasbHble JOKa-
3aTeJIbCTBA OCTABJISIOTCS UATATE/ISIM B KQueCTBE YIIPaXKHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

[Ilyctb A = Aixm, B =B,«,. He 6yrem «3koHOMHUTb Ha 0060-
sHaueHusx»: nonoxum L= (AB), R=B'A’, C=AB, B'=1U,
Al =V.

m
lij = ¢ji = E ajpby; =
p=1



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

M&I puBeieM J0Ka3aTebCTBO TOJBbKO cBoiicTBa 3. OcTasbHble JOKa-
3aTeJIbCTBA OCTABJISIOTCS UATATE/ISIM B KQueCTBE YIIPaXKHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

[Ilyctb A = Aixm, B =B,«,. He 6yrem «3koHOMHUTb Ha 0060-
sHaueHusx»: nonoxum L= (AB), R=B'A’, C=AB, B'=1U,
Al =V.

m m
Lij = Cji = ) by = Y Upjttiy =
p=1 p=1



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

M&I puBeieM J0Ka3aTebCTBO TOJBbKO cBoiicTBa 3. OcTasbHble JOKa-
3aTeJIbCTBA OCTABJISIOTCS UATATE/ISIM B KQueCTBE YIIPaXKHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

[Ilyctb A = Aixm, B =B,«,. He 6yrem «3koHOMHUTb Ha 0060-
sHaueHusx»: nonoxum L= (AB), R=B'A’, C=AB, B'=1U,
Al =V.

m m m
lij = ¢ji = E ajpby; = E Upjllip = E Uiy =
p=1 p=1 p=1



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

M&I puBeieM J0Ka3aTebCTBO TOJBbKO cBoiicTBa 3. OcTasbHble JOKa-
3aTeJIbCTBA OCTABJISIOTCS UATATE/ISIM B KQueCTBE YIIPaXKHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

[Ilyctb A = Aixm, B =B,«,. He 6yrem «3koHOMHUTb Ha 0060-
sHaueHusx»: nonoxum L= (AB), R=B'A’, C=AB, B'=1U,
Al =V.

m m m
lij = ¢ji = E ajpby; = E Upjllip = E UipUpj = Tij.
p=1 p=1 p=1



[1.8. MaTtpuuHble omnepauuu: TPaHCNOHUPOBAHUE MaT-
puLL

M&I puBeieM J0Ka3aTebCTBO TOJBbKO cBoiicTBa 3. OcTasbHble JOKa-
3aTeJIbCTBA OCTABJISIOTCS UATATE/ISIM B KQueCTBE YIIPaXKHEHHS.

Jokasbisaem pasenctso (AB)! = B'A,

[Ilyctb A = Aixm, B =B,«,. He 6yrem «3koHOMHUTb Ha 0060-
sHaueHusx»: nonoxum L= (AB), R=B'A’, C=AB, B'=1U,
Al =V.

m m m
lij = ¢ji = E ajpby; = E Upjllip = E UipUpj = Tij.
p=1 p=1 p=1

3ameuaHue 1 (o koabuax marpun). /1419 1106020 HAMYPANbHOCO YUCAA N
u 1106020 noas' K mHoxcecmso mampuy pasmepHocmu n X n ¢ Ko-
appuyuenmanu us K asaaemcsa Konvt o,

lyTBep}KlLeHHe OCTaeTCsd BEPHBIM JlaxKe B CJiydyae, €CJin K — ne [1oJie, a «BCero JIMib>» KOJIbLO.



[1.9. HekoTopble BUabl MaTpull, BbigeasieMbie C MOMO-
b0 ONepauuiu

paCCMOTpeHHble OHGpaLLHH I[TO3BOJIAKOT BbIICJIUTD HeKOTOpble Bad2XHbI€E
BUJbI ornepauuu. I 3TOro nmpuMEeHHM CTpaTervio npuopuTeTHOrO
U3YHECHHUSA IKCTPEMAJDbHDBIX cmyaunﬁ.



[1.9. HekoTopble BUabl MaTpull, BbigeasieMbie C MOMO-
b0 ONepauuiu

<<9KCTp€MaJIbeI€>> CUTyalluHu C onepauneﬁ TpaHCHOHHpOBaHHH 3d-
(bMKCHPOBAHBI B CJIEAYIOLIMX ONPeaeeHHUSIX.



[1.9. HekoTopble BUabl MaTpull, BbigeasieMbie C MOMO-
b0 ONepauuiu

Onpenenenune 9. Mampuya A nazeigaemcsa cuMMeETPUUHON moeda
1 moavko moeoa, koeda A! = A.



[1.9. HekoTopble BUabl MaTpull, BbigeasieMbie C MOMO-
b0 ONepauuiu

Onpenenenune 9. Mampuya A nazeigaemcsa cuMMeETPUUHON moeda
1 moavko moeoa, koeda A! = A.

Onpenenenune 10. Mampuya A Ha3biBaemci KOCOCUMMETPHUYU-
HOW wu/au (AHTUCUMMETPUUHOW) moeda u Mmoavko moeda, Koeda
Al = —A.



[1.9. HekoTopble BUabl MaTpull, BbigeasieMbie C MOMO-
b0 ONepauuiu

Onpenenenune 9. Mampuya A nazeigaemcsa cuMMeETPUUHON moeda
1 moavko moeoa, koeda A! = A.

Onpenenenune 10. Mampuya A Ha3biBaemci KOCOCUMMETPHUYU-
HOW wu/au (AHTUCUMMETPUUHOW) moeda u Mmoavko moeda, Koeda
Al = —A.

Onpepneaenue 11. flosopam, umo mampuyo. A © B KOMMYTUPYIOT,
ecau AB = BA.



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)
3ameTHM, U4TO ofnepaius YMHOXKeHUs MaTpulL 06J1aaeT elie 0JHOM
O4YeHb BaxKHOH ocoOeHHOCThIO. 3adukcupyem B hopmyse (1) us omnpe-
n
JleIeHUsT TPOU3BEICHUST MaTPHLL, B BblpaskeHuH » | a;;by; Homep 7. [1pu

k=1
3TOM, Korjaa j npoberaer HoMepa Bcex CTOJOLOB MaTpullbl B, mosayunm

BCE KOMITOHEHThI ¢-0# CTPOKH MaTpulibl A - B.



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Takum obpasom, ecau i-myio cmpoky mampuyol A ymHoxmcumo Ha
mampuyy B, mo noayuum 6 mounocmu i-myt0 CMpPOKY MAMpULbL

A-B:
(Cl,ll &12...a1n\ (Cll 612...61(]\
as1 A99 ... Q9p b11 b12 blq C21 C22 ... Cq
b21 b22 bgq .
a;1 Ao ... Qip Ci1 Ci2 ... Cig
bot bnz - bug

\Cl,pl &pg...apn) \Cpl Cp2...Cpq)



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

AnaniornuHo W g CTONOLOB: ecau mampuyy A ymHoxume Ha
j-motti cmoabey mampuyo. B, mo noayuwum 8 mounocmu j-motii
cmoabey mampuuot A - B.



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

YMHOXKeHue MATPHILL KHA MaKpOypOBHE» — 3TO paS6HeHI/I€ npouecca
YMHO2KEHHSI MATPULL HA TPU ITara:

[lepBbIi: CBe/leHHE YMHOXKEHHS MATPHULL K YMHOXKEHUIO MATPHULbI-CTPOKH
Ha MATPHUILy UJIM MATPHULIBI HA MATPHUILY -CTOJOCLL;



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

YMHOXKeHue MATPHILL KHA MaKpOypOBHE» — 3TO paS6HeHI/I€ npouecca
YMHO2KEHHSI MATPULL HA TPU ITara:

[lepBbIi: CBe/leHHE YMHOXKEHHS MATPHULL K YMHOXKEHUIO MATPHULbI-CTPOKH
Ha MATPHUILy UJIM MATPHULIBI HA MATPHUILY -CTOJOCLL;

Bropoii: npeacTas/ienie npousseaeHus MaTpuLbl-cTpoku A’ Ha MaTpu-
1y B B Buze iMHEHHOH KOMOMHAUMK CTPOK MaTpulibl B ¢ Komnonenra-
mu 13 A'| un npencTaBieHne NPoM3BeIeH!s MATPULILI A Ha MATPHLLY -
cronber B’ B Buje simHeliHOA KOMOHHALIMH CTONGLOB MaTpULbl A ¢
KOMIIOHeHTaMH 13 B';



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

YMHOXKeHue MATPHILL KHA MaKpOypOBHE» — 3TO paS6HeHI/I€ npouecca
YMHO2KEHHSI MATPULL HA TPU ITara:

[lepBbIi: CBe/leHHE YMHOXKEHHS MATPHULL K YMHOXKEHUIO MATPHULbI-CTPOKH
Ha MATPHUILy UJIM MATPHULIBI HA MATPHUILY -CTOJOCLL;

Bropoii: npeacTas/ienie npousseaeHus MaTpuLbl-cTpoku A’ Ha MaTpu-
1y B B Buze iMHEHHOH KOMOMHAUMK CTPOK MaTpulibl B ¢ Komnonenra-
mu 13 A'| un npencTaBieHne NPoM3BeIeH!s MATPULILI A Ha MATPHLLY -
cronber B’ B Buje simHeliHOA KOMOHHALIMH CTONGLOB MaTpULbl A ¢
KOMIIOHeHTaMH 13 B';

Tperuii: «cuuuBanue» mnoJyueHHbix cTpok C; = A; - B win cronbuos
C;=A B;smarpuuy C = A-B.



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM

(«Ha MaKpOypOBHeE»)
nepBblﬁ 9Tal: CBEACHUE YMHOXKEHUST MATPHULL

ailr a2 ... Aip b11 b12
as1 a2 ... Qp 521 522
am1 Am2 ... Qmp bnl bng ce

K YMHO2KE€HHIO MAaTPHULUbI-CTPOKH HA MATPHULLY:

bi1 bio
ba1 2o

(aﬂ a;p ... am)

b1 bno ...



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)
nepBblﬁ 9Tal: CBEACHUE YMHOXKEHUST MATPHULL

aip a2 ... Aaip bi1 b1z ... bk
as1 A9 ... QA9p b21 b22 ce bgk
am1 Am2 - .. Gmp bnl an R bnk

WJIU K YMHOXKEHHI0 MATPHULLbI HA MaTPULLY-CTOJIOLL

ailr aip ... Ain blj
as1 A9 ... A9p bgj

am1 Am2 ... Amn bnj



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bll b12 P blk
bar baa ... Do

(Cﬂ CZ'Q...CZ']{):(CLH CLZQ...CLm> =

bnl bng bnk



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bll b12 S blk
(Cﬂ CZ'Q...CZ']{):(CLH CLZQ...CLm> b21 b22b2k =
bnl bng ce bnk

= (‘ainbi1 + ...+ @inbp1; ... apbip+ ..+ ainbpy ) =



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bll b12 . .. blk

B boy bas ... by B

(Cﬂ CZ'Q...CZ']{)—(CLH CLZQ...CLm> =
bnl bn2 . .. bnk
= (‘ainbi1 + ...+ @inbp1; ... apbip+ ..+ ainbpy ) =

— ( a;1011; ... a;1b1p ) + ...+ ( Ainbn1; .. Qinbnk ) —



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bll b12 blk:
. b21 b22 b2k L
(Cﬂ C@‘Q...CZ’]{;)—(CLH CLiQ...am) =
b,i bho ... by
= ( anbin + ...+ aibut; .. aitbie + ..o 4 ainbog ) =
= (ailbll; ailblk) + ...+ (ambnl; N 4 nk;)

:aﬂ(bll blg blk)+...+am(bn1 bng bk)



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bi1 b1z ... bk

bar by ... b
(Cﬂ cig...cik):(ail a,ig...am) 21 22 2k =

bnl bng bnk

—all(bll bis ... blk)—!—aiz(bgl boo ... bgk)—F...
—|—...—|-am<bn1 b ... bnk:);



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bi1 b1z ... bik

b2; b2 ... b
(Cﬂ CZ'Q...CZ'k):(CLﬂ aig...am) 21 22 2k =

bnl bng bnk

—all(bn bio ... blk)+aiz(b21 bos ... bgk)‘|‘
—|—...—|-am<bn1 b ... bnk);



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

bii b ... buk

b1 byy ... b
(Cil CZ'Q...CZ']{;):(CLH aig...ain) 21 22. 2k —

bp1 bn2 ... buk

:aﬂ(bn blg blk)—FCLiQ(le b22 bgk)+...
+...+ain(bn1 bn2 bnk);



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

ai; aip ... Aip blj
as? Qo2 ... A9y bgj o
Am1 Am2 ... Amp bnj
ary ai2 A1n
az1 a22 A2n
= blj —|—ij + ...—!—bnj . (2)

Am1 aAm2 Amn



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

a1 a2 ... Qip blj
Az A9 ... A9y bgj o
Am1 Am2 ... Qmp bnj
a1 a12 A1n
a21 a2 a2n
—blj —|—ij —|—...—|-bnj

Am1 Am?2 Amn



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

ailr a2 ... Qip blj
a1 Azx ... Ay bo; |
Am1 Am?2 ... Qmp bnj
a11 ai2 A1n
a1 a2 A2n
= blj -|—b2j + ... —|—bnj . (3)

am1 Am?2 Amn



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)

Bropoii atan: npeacrapienye npousseaeHust MaTpuLbl-cTpoku A’ Ha
matpully B B Buae JMHEHHOW KOMOMHALMK CTPOK MaTpuubl B ¢ kKoMm-
nonentamu u3 A’ WiM npeacTaB/ieHue NPOU3BEACHUs MaTpHUbl A Ha
MaTpuily-croa6er B’ B Bujie iMHeiiHol KOMOHHALMK CTOJIOLOB MATPHLLb]
A ¢ xomroHeHTamu u3 B':

a1 a12 ... QAin b1j
as1 a9 ... Azn bgj o
ami1 am2 ... AdAmn bnj
ati a2 Aln
az1 a22 a2n
= blj —|—b2j + ... —|-bnj . (4)

Am1 Am2 Amn



n
B camowm nienie, B hopmyiie ¢;; = > a;xbyj 1151 BBIUUCTEHUS KOMITOHEHT
k=1
matpuubl C = A - B, ukcupys, Hanpumep, j, nepebupas Bce ¢, noJyya-
€M COOTHOLIEHHE

C1j a11b1j + algbgj + ...+ alnbnj
Coj B aglblj + aggbgj + ...+ Clgnbnj B
Cmj amlblj + am2b2j +.oo T+ amnbnj
a1y a2 QA1n
a21 a22 A2n
= blj + bgj + ... bnj;
am1 Am2 Qmn

TO €CThb PaBeHCTBO (2).



[1.10. YMHOoxXeHMe MaTpul, N0 CTPOYKaM M CTOJO0LAM
(«Ha MaKpOypOBHeE»)
Tpetnit 3tan: «cuuBaHue» mnoJsyueHHbIX cTpok C;, =A;-B wniu
C,
/ C2
crosbuos C; =A-B; B marpury C=A-B: C= WJIH
C.
C:(C’1 C, ... C;)

Takum o6pazom,

A -B
A+ B =(A-B, A-B, ... A-B,).
A,-B

PaccmortpeTb npumepbi?



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

Cuaienytouiasi ieMMa HOCHT TEXHUUECKHH XapaKTep U BbI3BaHA OJIHUM U3
CYLLECTBEHHbIX OTJIMYMH MATPUUHOU anreOpbl OT ajareOpbl uucesa. Ecau
x,a,b — JIeACTBUTEJIbHbIC UUCJIA, TO B PABEHCTBE Ta = b MOXKHO CO-
KpaTUTb Ha x Kpome cJyuas, koraa x = 0. B matpuunoit anrebpe 310 He
TakK.



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY
Cuietytoliiasi ieMMa HOCUT TEXHHUECKUI XapaKTep U BbI3BaHa OJIHUM U3
CYLIECTBEHHBIX OTJMUMHA MAaTPUUHOH asrebpbl OT anared6pbl uuces. Eciu
x,a,b — nelicTBUTE/IbHbIE UHCJA, TO B PABEHCTBE xa = xb MOXKHO CO-
KpaTUThb Ha x KpoMme cJayuas, koraa r = (. B maTpuuHo# anrebpe 31O He
TakK.
Kak 370 0Ka3ath?



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

Cuaienytouiasi ieMMa HOCUT TEXHUUECKHE XapaKTep U BbI3BaHA OJIHUM U3
CYLLECTBEHHbIX OTJMUYMHA MAaTPUUHOH asrebpbl OT anaredpbl uuces. Eciu
x,a,b — JEACTBUTEJbHbIE UUCJIA, TO B PABEHCTBE Ta = b MOXKHO CO-
KpaTUThb Ha x KpoMme cJayuas, koraa r = (. B maTpuuHo# anrebpe 31O He
TakK.

s oTpunaHusi o611ero yTBepKAeHUs JTOCTATOUHO MPUBECTH KOHTP-
npumep! B camom nese,

(1 —1)(1 1)—(0 0)=(1 —1)(3 j)

11 2 —1
HO, pasymeertcs, | +# 5 _q |>TO€CTb «COKpallaTh Ha MaTpi-

uy» (1 —1 ) He/b3st, XOTsl 9T MATPHLIA U HeHyJieBast!



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

B 0Ka3aHHOU HUKE JIEeMME PACCMOTPEH BaxKHOM CJlyuar, KOTJa B MaT-
puuHbIX paBeHcTBaX XA = XB uin AY = BY M0OXHO «COKpaTUTh» Ha
maTpuily X (COOTBETCTBEHHO, HAa MaTpHUlLy Y).



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

Jlemma 1 (0 COKpallleHUH Ha NPOU3BOJbHYIO MATPHULLY ). HyCMb Amxﬂ U Ban -
mampuysl pasmepHocmu m X n. Toeda CﬂpClB(Zd/lLLBbL C/LB@]/%OLL{LL@

ymeepooeHus:

. Nroboi 1xm
1. ecau 014 6 CMPOKLU X BbINOAHACMCA
pasercmsoX xmApxn = XixmBrxn, MO Ayysn = B,

2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS
paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

Jloka3aTreabCTBO.



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

Jlemma 1 (0 COKpallleHUH Ha NPOU3BOJbHYIO MATPHULLY ). HyCMb Amxﬂ U Ban -
mampuysl pasmepHocmu m X n. Toeda CﬂpClB(Zd/lLLBbL C/LB@]/%OLL{LL@

ymeepooeHus:

. Nroboi 1xm
1. ecau 014 6 CMPOKLU X BbINOAHACMCA
pasercmsoX xmApxn = XixmBrxn, MO Ayysn = B,

2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS

paBeHC,nBOAmannxl — BmannxL mo Amxn — Bmxn-

Jloka3zateabcTBO. Mbl 1OKaXKEM TOJILKO MMEPBOE YTBEPKAEHHUE, BTOPOE
MoJlyyaeTcst aHaJOTMUHO.



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

Jlemma 1 (0 COKpallleHUH Ha NPOU3BOJbHYIO MATPHULLY ). HyCMb Amxﬂ U Ban -
mampuysl pasmepHocmu m X n. Toeda CﬂpClB(Zd/lLLBbL C/LB@]/%OLL{LL@

ymeepooeHus:

. Nroboi 1xm
1. ecau 014 6 CMPOKLU X BbINOAHACMCA
pasercmsoX xmApxn = XixmBrxn, MO Ayysn = B,

2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS
paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

Jloka3areabcTBo. Bech «dokyc» cocTouT B TOM, UTO MaTpH-
ua Xixm = (21 ... @, ) — NPOU3BOAbHAS, 3HAUNT, HAM HAJIO JIHLLIb

«C TOJIKOM PaCnopsiiiTbCs CBOOOA0N» BbIOOPA STOU MATPHULIbI.
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2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS
paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

Joka3zareabctBo. [Iycth Ay, Ao, ..., A,, CTPOKH MATPULBI A, x,, U
B1,Bs,...,B,, ctpoku matpuubl B, ;. C NOMOLIbIO <yMHOXKEHHSI Ha
MakpoypoBHE» X1wmAnmsn = X1xmBmxn MOXKHO IepenucaTb B BUJIE



[1.11. Jlemma 0 cOKpauieHUM Ha NIPOU3BOJBbHYIO MATPULLY

Jlemma 1 (0 COKpallleHUH Ha NPOU3BOJbHYIO MATPHULLY ). Hycmb Aan U Ban -
mampuysl pasmepHocmu m X n. Toeda cnpaeed/zugbt C/LB@]/%OLL{LL@

ymseepucoeHus:

. Nroboi 1xm
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2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS

paBeHC,nBOAmannxl — BmannxL mo Amxn — Bmxn-

Joka3zareabctBo. [Iycth Ay, Ao, ..., A,, CTPOKH MATPULBI A, x,, U
B1,Bs,...,B,, ctpoku matpuubl B, ;. C NOMOLIbIO <yMHOXKEHHSI Ha
MakpoypoBHE» X1wmAnmsn = X1xmBmxn MOXKHO IepenucaTb B BUJIE

T1A] + 1A+ ...+ x,A, =By +1By+ ...+ 2,B,,.
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paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

JloKa3aTeJbCTBO.
T1A] + 10A5+ ... +x,A, =2:B1 +2By+ ...+ 2,,B,,.

[Tonarast Xixm, = (1 0 0 ... 0), noayuaem A; = By.
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paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-
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T1A] + 10A5+ ... +x,A, =2:B1 +2By+ ...+ 2,,B,,.

Anasnoruuno, nosarasi Xix,;, = (0 1 0 ... 0), umeem Ay = By u ..
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2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS
paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

Jloka3aTteabCTBO. B KOHIlE KOHIIOB MoJydyaercs, 4to Jjrobasi cTpo-
Ka MaTpulbl A,,«, paBHa COOTBETCTBYIOLIEH CTpoKe MaTpUllbl By, «p,, TO
€CTb 9TH MaTpHULbl paBHbl. JIokazaTe/bCTBO BTOPOTO MyHKTa UAET 110 TOH

2KE CXEME.
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. Nroboi 1xm
1. ecau 014 6 CMPOKLU X BbINOAHACMCA
pasercmsoX xmApxn = XixmBrxn, MO Ayysn = B,

2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS
paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

Jloka3aTteabCTBO. B KOHIlE KOHIIOB MoJydyaercs, 4to Jjrobasi cTpo-
Ka MaTpulbl A,,«, paBHa COOTBETCTBYIOLIEH CTpoKe MaTpUllbl By, «p,, TO
€CTb 9TH MaTpHULbl paBHbl. JIokazaTe/bCTBO BTOPOTO MyHKTa UAET 110 TOH
JKe CXeMe,

OTJyinuMe COCTOUT B TOM, UTO
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ymeepooeHus:

. Nroboi 1xm
1. ecau 014 6 CMPOKLU X BbINOAHACMCA
pasercmsoX xmApxn = XixmBrxn, MO Ayysn = B,

2. ecau 01 ntoboro cmoabya Y, «1 BbLNOAHAEMNCS
paBeHC,nBOAmannxl - BmannxL mo Amxn - Bmxn-

Jloka3aTteabCTBO. B KOHIlE KOHIIOB MoJydyaercs, 4to Jjrobasi cTpo-
Ka MaTpulbl A,,«, paBHa COOTBETCTBYIOLIEH CTpoKe MaTpUllbl By, «p,, TO
€CTb 9TH MaTpHULbl paBHbl. JIokazaTe/bCTBO BTOPOTO MyHKTa UAET 110 TOH

2Ke CXeMe.
OTyiMune COCTOUT B TOM, 4TO CpPABHHUBAIOTCS HE CTPOKH, A CTOJIGLH)I

MaTpull A« U By,
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