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MaTeMmaTuka.ou(dor BAK)

Pacnosio)xmnTte yka3saHHble MaTpULLbl B C/ieAyOLLLEM MopsaKe:
«eINHNYHaa MaTpuLa, ANaroHasibHas MaTpuLa, TpeyrosbHas
MaTpuLa, HysieBasi MaTpuLLa»:

Yncna, cocTaBnsiOLWME MAaTPULY, Ha3bIBAOTCSA ... MATPULbI

MaTpuua, y KOTOPOM YNC0 CTPOK PaBHO 4ncay ctonbuos, T.e. m = n,
Ha3blBaeTCH ... MaTpuuen nopsaagka k, k =m =n

CyMMy 3/71eMEHTOB MaTpuLbl, CTOALWMX Ha r1aBHOM ANaroHanu,
Ha3bIBalOT ... MATPULLbI

TepMUH «MaTpuLla» BBEJ YYEHbIN ...

HeBepHo, 4YTO Had MaTpunuaMn MO>XXHO BbINMOJIHATb TaKylo onepauunto,
KakK ...

B pe3ynbTaTe TPAaHCMNOHMPOBAHMS MaTPULbl Pa3MepoM NOJTYHYNTCS
MaTpMLA PAa3MEPOM ...

YCTaHOBUTE COOTBETCTBMUE MEXy ornepauunen, BbiINoJIHAEMOW Ha g
MaTpULLAMN, N PE3YNbTaTOM:

PacnonoXxmTte ykasaHHble MaTpuLbl B CIeAyIOLWeEM Nopsake:
eAVHWYHaa MaTpuua, AnaroHajsbHas MaTpuua, TpeyrosbHas MaTpuua,
HyJ/leBas MaTpuLa.

3. Pacnono)xmnte ykasaHHble HU)Xe MaTpuLlbl B nopsake ybbiBaHus (T.e.
OoT 6osibllero 3Ha4YeHUSA K MEeHbLLUEMY) NX CNeaOB:

MaTpuuy A 6ygem Ha3biBaTb ... C MaTpuuen B, ecnn yncno ctonbuos
MaTpuubl A paBHO YNCNY CTPOK MaTpuLbl B.

KBagpaTHaa MmaTpuua An, Ha3blBaeTCA ..., €C/IN BCe 3J1IEMEHTHhI,
pacnosioXXeHHbIe Mo 0gHY CTOPOHY OT r1aBHOM AMaroHasim, paBHbI
HY /0.

Mepexon oT MmaTpuubl A K MmaTpuue AT, B KOTOPOWN CTPOKN 1 CTONBOLbI
MOMEeHANNCb MecTaMun C COXpaHeHneM nopsaka, HasbiBaeTcCs ...
MaTpuubl A.
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[lBe MaTpuLbl Ha3bIBAOTCH ..., €CJZIN OHN OAMHAKOBOr0 pa3Mepa 1
COOTBETCTBYOLLME 3/1EMEHTbI 06enx MaTpUL, paBHbI.
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He BbINONMHASA BbIYUCNEHWUIA, UCMONb3Ys CBONCTBA onpenennTenen,
Ka>Kgon MaTpuue 13 1eBOro ctonbua nocTaBbTe B COOTBETCTBUE
3Ha4YeHue ee onpepennTensa U3 npasoro ctonbua:

ObpaTHasa MaTpuua A-1 cyuwecTByeT U eAUHCTBEHHA Toraa u ToJIbKO
Tora, Korga ncxooHas MaTpuua A sBnsieTcs ... MaTpuLen

Ymncno, paBHoe HauBbICLLEMY MOPALKY OTJINYHOIO OT HY/N1A MUHOpPa
MaTpuubl Am X n, Ha3blBaeTCq ... MaTpULbl

BbibepuTe HEBEpPHOE yTBEPXKAEHME:!

MaTpuua A Ha3blBaeTCS HEBbLIPOXXAEHHOW, €C/IN ee onpeaennuTens. ...

He BbINOJIHAS BbIYMCIEHUIA, UCMOJIb3Y A CBONCTBA ONpeaennTenen,
Ka)KJou MaTpuLe 13 IeBOro ctonbLa NnocTaBbTe B COOTBETCTBUE
3HayeHune eé onpenennTens U3 npasoro crosnbua.

YCTaHOBUTE COOTBETCTBME MEXAY MAaTPULLEN N 3HAYEHMEM eé
onpepenuTens:

BcTaBbTe nponyLleHHble C1I0Ba B (POPMYJINPOBKY TeopeMbl Jlannaca B
npasuJbHOM nopsaake: OnpenesnnTens ... MaTPULbI PaBEH ....
npownseeaeHunn ... ntobonm ctpokn (ctonbua) Ha nx anrebpanyeckue ....

HalpeHHble 3HaYeHUsA PacnonoXXnTe B nopsake ybbiBaHUs (T.e. oT
6oblLIEero 3Ha4YeHNA K MEHbLLEMY).
MaTpuua A Ha3bIBaeTCS ..., €CJ/IN ee onpeaennTesb OTIMYEH OT HYNS.

PeweHunem ypaBHeHusa XA=B, roe A, B - KBagpaTHble MaTpuLbl O4HOI0
N TOro e nopsagka, npmyem A - HeBbIPOXXAEHHAA MaTpuua, ABNsgeTCs
MaTpuua

BbibepuTte BepHoe yTBEP)XAEHME:

YCcTaHOBMTE COOTBETCTBMUE MEXAY Onepaumnen, BbiINoJIHAEMON Hafg
MaTpuLaMun, N pesybTaToM:

PacnosioxxmnTe MaTpuLbl B MOPSAAKe «eAUHNYHAsA MaTpuLa,
OnaroHanbHas MaTpuua, TpeyrosibHas MaTpuLa, Hys1eBasa MaTpuLa»:

PacnonoXxute MaTpuubl B nopsake yobiBaHUA nx cnenos (oT 6bosbliero
3HaYeHNs cfiefa K MeHbLUEMY):

MaTpuuy A Ha3blBaeTCs ... C MaTpuuen B, ecnm yucno ctonbuos
MaTpuubl A paBHO YNCY CTPOK MaTpuLbl B
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KBagpaTHasa MaTpuua An Ha3blBaeTCH ... MaTpuULeENn, ecnin Bce
3/1eMEHTbI, PACroOJIOXKEHHbIe MO OA4HY CTOPOHY OT rJIaBHOM AMaroHanu,
paBHbl HYJIIO

Mepexon oT MmaTpuubl A K MmaTpuue AT, B KOTOPOWN CTPOKN 1 cTONBOLbI
MOMEeHANNCb MecTaMun C COXpaHeHneM nopsaka, HasbiBaeTcCs ...
MaTpuubl A

[lBe MaTpuLUbl HAa3bIBAOTCH ... MATPULLAMKU, €CJZIN OHU OJNHAKOBOI 0O
pa3Mepa 1 COOTBETCTBYHOLLNE 3N1eMEHTbI 06enx MaTpuL, paBHbI

He BbINONMHASA BbIYUCNEHWUIA, UCMONb3Ys CBONCTBA onpenennTenen,
YyCTaHOBMTE COOTBETCTBME MAaTPULbl U 3HAYEHUA €e onpenennTens:

YCTaHOBMTE COOTBETCTBUE MEXAY MAaTPULIEN N 3HAYEHNEM ee
onpenennTens:

YcTaHOBUTE NPaBUIbHbIN MOPAOOK MPOMNYyLWEHHbIX C/IOB B MPUBEeAEHHOWN
HUXXe hopMmynmpoBke TeopeMsl Jlannaca, ot (1) go (4): Onpenenntensb

(1) maTpuubl paBeH __ (2) npousseneHun __ (3) niobon cTpokmn

(ctonbua) Ha ux anrebpanyveckmne _ (4).

... Mij anemeHTa aij MmaTpuubl h-ro nopsaka A HasblBaeTcs
onpegenuTens Mmatpuubl (N - 1)-ro nopsaka, NOJy4YeHHOW U3 MaTpuULlbl
A, BblHEPKNBAHUEM i-OM CTPOKU 1 j-ro ctonbua

MaTpuua A Ha3blBaeTCs ... MaTPULIEN, eCn ee onpenennTesb OTJNYeH
OT Hyns

PeweHunem ypaBHeHna XA = B (roe A, B - KBagpaTHble MaTpuLbl
OLHOr0 N TOro Xe nopsgka, npuyemMm A - HeBbIPOXKAEHHAA MaTpuLa)
ABMIAETCA MaTpuua ...

FoBOpPSA CBOMCTBAX MaTpULL, MOXKHO yTBEp>XXAaTb, YTO ...

CooTHecunTe NnoHATUE U ero oripepneneHme:

YcTaHOBUTE COOTBETCTBME MEXAY CUCTEMON YPaBHEHUN U
KOJIN4eCTBOM ee peLUeHUNA:

YCTaHOBUTE NpaBU/IbHbIN NOPAOOK NPONYyLEHHbIX C/IOB B NPpUBEAEHHON
HUXe hpopMynmposke Teopembl KpoHekepa-Kanennu, ot (1) oo (4):
Cuctema __ (1) anrebpanyeckmnx ypaBHeHUn _ (2) Torga v TosbKoO
Torpa, korga _ (3) OCHOBHOW MaTpuubl CACTEMbI paBeH paHry  (4)
MaTpuULbl 3TON CUCTEMBI.

JINHENMHOCTb CUCTEMbI YPaBHEHUI O03HA4YaeT, YTO BCe HEM3BECTHbIE B
Ka>X[10M YpPaBHEHMN CUCTEMbI COAEPXXATCHA B ... CTEMNEHMU
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HeBepHO, 4TO 3/71eMEeHTapPHbLIM ABNASETCA Takoe npeobpasoBaHme
CUCTEM JINHENHbIX YPaBHEHUN, KaK ...

YCTaHOBUTE COOTBETCTBUE MEXAY BUAOM MaTpULbl U MPUMEPOM
MaTpUUbl AAHHOrO BMAa:

YCcTaHOBUTE COOTBETCTBME MEXAY 3aMnCbio CBOMCTBA JINHENHOWN
onepaunm Hag MaTpuULAMN N €ro Ha3BaHNEM:

YcTaHOBUTE NpaBU/ibHbIA NOPALOK NPOMYyLWEeHHbIX C/I0B B NpUBEAEHHOM
HUXe TekcTe, oT (1) Ao (4): YpaBHeHue MexoTpacneBoro banaHca
MO>XHO MCMOJIb30BaTb B ABYX Lensax. B nepsom cny4vae, Korga n3BecTeH
BeKTOp __ (1) BbinycKka X, TpebyeTcsa paccumTaTb BeKTOp _ (2)
noTpebneHus Y. Bo BTopomM cny4vae ypaBHeHne  (3) banaHca
ncnonb3lyeTca onsa uenen  (4) co cnepytowen OpMysIMPOBKON
3afa4n: and nepuona spemMeHn T n3BecTeH BEKTOP KOHEYHOr o
notpebneHnsa Y n tpebyeTtcs onpenennTb BEKTOP X BasIOBOro BbiMyCKa.

YCcTaHOBUTE NpaBW/ibHbIN NOPALOK NPOMNYyLWEHHbIX C/I0B B NPpUBEAEHHOM
HUXXe TekcTe, oT (1) go (4): Ana Nnpon3BoACTBa NPOAYKLMNN j-OU
oTpacam obbemMa Xj Hy>KHO UCMNOJIb30BaTb NPOAYKLUMIO i-ON OTpacaun
obbemMa aij * xi roe aij - (1) yncno. MNMpu Takom gonyLieHnmn
TEeXHOJI0Orna NPon3BoACTBa NpUHMMaeTca _ (2), a camo gonyuleHuve -
___(3) nuHenHocTwn. Mpun 3TOM YMCNa aij Ha3bIBaTCA KO3 PULMEHTAMMN
___(4) 3aTpar.

... — 3TO MaTeMaTU4YeCcKnin o6bEeKT, 3anncbiBaeMbi B BUAE
npPsMoyrosibHon Tabnnubl 31eMEHTOB Mo (HanpuMmep, LenbiX Nan
KOMMJIEKCHbIX YnCen) u NpeacTaBafowmm cobon COBOKYMHOCTb CTPOK
n cTonbuoB, Ha NepecevyeHnn KOTOPbIX HAXOOATCA ee 1IeEMEHTHI

... 33ja4a - 3TO MaTeMaTuU4yeckKas 3azavya JIMHenHoro
NporpaMMmnpPoOBaHNSA CleLnasbHOro BUaa, KOTOPYH MOXHO
paccMaTpuMBaTb Kak 3a4avy 06 onTMMasibHOM MiaHe NepeBO30K FPy30B
N3 NYHKTOB OTMNPAB/IEHUA B MYHKTbl NOoTpebneHns, ¢ MUHUManbHbIMU
3aTpaTaMu Ha NepeBO3KMU

MaTpuua A c HeoTpULATENIbHbIMU 3NIEMEHTAMU ABNSETCS ... MAaTPULIEN,
eCc/in CyMMa 3J1IeMeHTOB Mo sitobomy ee cTonbLy He MPeBoCXoanT
eanHULbI, Npu4yeM XoTs 6bl AN ogHoro ctosbua cymMMa 3JIEMEHTOB
CTPOro MeHblle eaquHULbI

Mpobnema pacyeTa CBA3M MeXXAY OTpPaCaAsiMU Yepes BbiNyCK U
notpebneHve NnpoaykKLMM pa3HOro Buaa snepsble Obina
chopMyIMpOBaHa ... B BUAe MaTeMaTn4eCckKon Moaesnn

YCTaHOBUTE COOTBETCTBME MEXAY OENCTBUEM, BbINOJHAEMbIM Hag
MHoXecTBaMu A = {1; 2; 3;4; 5} nB = {3;4;5; 6; 7}, n pesynbTaTtoM
3TOro OencTBuUS:
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YCTaHOBUTE COOTBETCTBME MeXAY rpahnukomM u popMynon, 3agatoLLemn
n306parKeHHy PyHKLNIO:

PacnonioXxmnTe 3Ha4YE€HUA YMNCNOBbLIX Bblpa)KeHUI B nopsiake ybbiBaHUS:

Pacnosioxmnte MHOXeCTBa B Nopsake Bo3pacTaHUA NX MOLLHOCTW:

C reoMeTpun4yeCcKomn TOYKM 3peHns |al Ha YnucioBon NpAMon 3ajaeT ... OT
TOYKM, N306parkatoLLen YNC0 a 4O HavYasla oTcHeTa

Ecnun pyHkuna y = f(x) onpeneneHa Ha HEKOTOpPOM MHoXecTBe D, To
OHa Ha3blBaeTCH ... PyHKUMEN HA OTOM MHOXecTBe, ecnm dM > 0 : Vx €
D=|f(x)|=M

OyHKUMM BNOgay = xo, a ER;y=ax,a#1,a>0;y =loga(x),a#1,a
>0;y=sinx,y=cosX,Yy=tgx,y=ctg x; y = arcsin x, y = arccos X, y
= arctg x, y =arcctgx oTHOCATCA K OCHOBHbIM ... PYHKLNAM

OYHKUMSA ... ABNAETCA HEYETHON
O6nacTblo 3Ha4YEeHUN PYHKUUN Yy = X2 - 2X +3 gBnseTCH ...

YCTaHOBMTE COOTBETCTBME MEXAY NOHATUEM N €ro COAEP)XKAHNEM:
YCTaHOBMTE COOTBETCTBME MeXAy NpenesioMm QyHKUUN N ero
3HAYEHMEM:

Pacnonoxute npepnesbl B Mopsiike BO3pacTaHUS UX 3HAYEHWUIA:

YcTaHOBUTE NpaBuJibHbIA NOPALOK NPOMYyLLEeHHbIX C/10B B NpUBe4eHHOM
HUXe TekcTe TeopeMsbl 0 nNpeaesie MOHOTOHHOW hyHKUMK, oT (1) oo
(4):

PyHKUNSA gBNsAeTCS ... B Touke X0, eCc/in OHa HernpepbiBHa U C/1eBa, U
crnpaBa B 3TOW TOYKE

NMocnenoBaTesibHOCTbL, BCE Y1€Hbl KOTOPOW COBMafatoT, Ha3blBaeTCs ...
nocnenoBaTesIbHOCTbIO

MATbIN YNeH nocnegoBaTesibHOCTU {XN} XN = N2 + 2n + 3 paBeH ...
YCTaHOBUTE COOTBETCTBME MEXAY dIEMEHTAPHON DYyHKLMEN U
3Ha4YeHMeM ee NPon3BOaAHON:

YCTaHOBUTE COOTBETCTBUE Mexay PYyHKUMEN N ee NPON3BOAHOW:

YnopsgoydbTe cnegyoowme pyHKUMM No BO3pacTaHUIO NX MPON3BOAHbIX
B Toyke X = 0.
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Pacnono)unte AaHHbIE Bblpa)keHus B NoCiefoBaTeNbHOCTU «(PyHKLNS,
npon3BoAHan PyHKLMN NepBOro nopsiaka, Npon3BoaHan pyHKLUN
BTOPOro nopsiaka, NponsBoaHas GyHKLUN TPEeTbero nopsigka»:

CBonCTBO anddepeHLana coxpaHsaTb PopMy Ha3biBaeTCs ... JOPMbI
nepsoro anggepeHunana

OyHKLNA, 3aaHHadA B BUAe ypasHeHua F(x, y) = 0, koTopoe
HEBO3MOXXHO pa3pelnTb OTHOCUTESIbHO NMEePEMEHHON Y, Ha3blBaeTCH ...
3a4aHHON PyHKUMENn

Mpon3ssoaHasn ... nopagka pyHKUMM y = 8x2 + 3 byneT pasHa 0

MpupalweHrnemMm PyHKUNN Ha3biBaeTCH Pa3HOCTb Mexay ...

YcTaHoBUTe cooTBeTCTBME obnacTen onpegenenns dpyHkumnm (D(f)) n
COOTBETCTBYHOLWMX aCUMMNTOT:

YCTaHOBUTE COOTBETCTBUE TEOPEMBI U ee POPMYJINPOBKN:

YcTaHOBUTE NpaBu/ibHbIN NOPALOK NPOMYyLLEeHHbIX C/10B B NpUBe4eHHOM
HUXXe TeKCTe TeopeMbl «[JoCTaTo4YHbIe YC/I0BUSA SKCTpPEMYMa
pyHKUnn», ot (1) po (4): MycTtb Todka X0 asngetca (1) Toukonm _ (2)
pyHkuun y = f(x). Torga: ecnm npu nepexone csiesBa Harnpaso Yepes
To4yky X0 npounsBoaHasn f (X) MEHSIET 3HaK C MJt0Ca Ha MUHYC, To X0
eCcTb To4YKa __ (3); ecnm npun nepexofe cneBa Hanpaso 4Yepes To4ky X0
npounssogHasn f’(x) MeHseT 3HaK C MUHYCa Ha nc, To X0 eCcTb TOYKa
(4).

PacnonoXxuTte xapakTepucTtukm QpyHkUMn y = -x3 + 3x2 + 1 B nopagke
«CTauMOHapHbIe TOYKN; TOYKa MUHNUMYMaA; TOYKA MaKCUMYyMa;
MWHNUMaIbHOE 3Ha4YeHne PYyHKLNN»:

To4ka X0 Ha3bIBaeTCA TOYKON ... PyHKUMM Yy = f(X), ecnmn ona scex
To4yeK X ' X0 N3 HEKOTOPOW OKPEeCTHOCTK X0 BbINOJIHAETCA HEPABEHCTBO
f(x) > f(x0)

To4kKa MaKCMMYMa N TOYKa MNHNMYMa obbeaunHaTCA 06LWUM
TEPMUHOM: «TOYKHN ...»

To4ka rpacdunka HenpepbiBHOW (pyHKUUN y = f(X), oToensaowasn ero
4aCTW Pa3HOW BbINYKJ/IOCTWU, Ha3biBAa€TCHA TOYKOMN ...
HeBepHO, 4TO CyLLeCcTBYeT TakoW BUA aCMMNTOT, KakK ... aCUMMTOTbI

Ecnu pnaHa npounsBoaHas pyHkumm f(x): f'(x) = x (3 - X), TO MOXHO
yTBep>XXAaTb, 4TO PyHKUKMSA f(X) yObiBaeT Ha ...
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YcTaHOBUTE COOTBETCTBME Mexay hyHKumnen n ee nepsoobpasHon:

YcTaHOBUTE COOTBETCTBUE MeXxxay onpepnesieHHbIM MHTEerpaJioMm n ero
3Ha4dYeHnemMm:.

YcTaHOBUTE NpaBUIbHbIA MOPALOK MPONYyLLEHHbIX CJI0B B MPUBEAEHHOM
HUXe TeKCTe TeopeMbl «Heobxoammoe ycnosme NMHTErpUpPyeMocTum», oT
(1) no (4): Ecnn pyHkuma y = f(x) (1) Ha [a, b], TooHa __ (2) Ha 3TOoM
oTpe3ke, TO eCTb AJ1A Hee cywecTByeT _ (3) nHTerpan __ (4)

durypa, orpaHnyeHHas csepxy rpankom pyHkummn y = f (x), cHu3y -
ocbto Ox, cneBa n cripaBa - BEPTUKAJIbHbIMU MPAMbBIMU X =a U X = b
COOTBETCTBEHHO, Ha3blBaeTCA ... Tpaneunen

... MHTEerpan | poaa - 3To HTErpasa oT HenpepbiBHON QYHKUMK Yy = f(X),
HO C BECKOHEYHbIM MPOMEXXYTKOM NHTErPNPOBaHMS

Mnowanb KpUBOAMHENHON Tpaneuun D, n3obpa>keHHON Ha PUCYHKe
HUXXEe, PaBHa ...

FeoMeTpUYeCcKn onpeaeneHHbln MHTerpan npeacrasnaeTt cobon ...

daH MaTpunyHbi MHOro4neH f (A) = 3A2 - 5A +2. Hy>XHO BbIYNC/INTb
ero 3Ha4veHue. NpuBegnTte MeTOL peLUeHuns.

Kak 6b1s1 HallgeH onpegenMTens MaTpulbl?

YCTaHOBUTE COOTBETCTBME NOHATUA N €ro XapaKTepUCTUKK:

PacnonoXuTe Bblpa>KeHuns, U3BECTHbIE A1 CUCTEMbI JINHENHbIX
ypaBHeHUN B crefylowemM nopsake: «0CHOBHas MaTpuua CUCTEMBI,
pacwmpeHHasa MmaTpuua CUCTEMbI, MaTpuLa HENM3BECTHbIX, MaTpuua
rnpaBoun 4acTu»:

CncteMa m nnHenHbIX anrebpanyecknx ypasHeHum (CJ1AY) c n
Hen3BeCTHbIMK X1, X2, ..., XN (CM. HMXKEe) Ha3blBAaeTCH ... CUCTeMon,
ecnn Bce ceoboaHble YneHbl bl, b2, ..., bm paBHbl 0

MaTpuua Ha3blBaeTCH ... ManI/ILI,e|7I, eCc/In B KaXxgoun ee HEHyJ'IEBOIh
CTpOKe nMeeTCAd Takon HeHyJ'IeBOVI 2/1eMeHT, 4TO BCe OCTaJlbHble
3/1eMeHTbl cToNbua, cogepxXxallero 3ToT 3/1eMeHT, paBHbl HYJ1HO

... NpeobpazoBaHNAMUN CUCTEMbI JINHENHbIX anrebpanyeckmnx
ypaBHEHUN Ha3bIBalOTCA Takme npeobpa3oBaHnS, Kak: NepeMeHa
MeCTaMu ABYX YPaBHEHUN CUCTEMbl; YMHOXeHne obenx YyacTen o4HOro
YPaBHEHNSA Ha YNCNO, OT/INYHOE OT HyNA; npubasneHne K obenm
4acTsAM OLLHOIO YpaBHEHUs COOTBETCTBYIOLWMNX YacTen Apyroro
YpPaBHEHUNS, YMHOXXEHHbIX Ha HEKOTOPOE 4YunCso
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HeBepHO, 4TO CyLlecTBYeT TaKoO MEeTOA peLleHNsa TNHENHbIX
YPaBHEHUN, KaK ...

CornacHo TeopeMe 0 KoamyecTBe (pyHAaMeHTaIbHbIX PELUEHUNIN, eCN
paHr (r) MmaTpuubl CUCTEMbI JINHENHbLIX OAHOPOOHbIX YPaBHEHUN
MeHbLUEe 4Yucna nepemMeHHbIX (n), T.e. r < n, TO BCAKas
dyHOaMeHTalbHaa cuCTemMa peleHnin CoOCTONT U3 ...

3aKoH4YUTE POPMYJSIMPOBKY TeopeMmbl: «ECnun, cornacHo cnencTteunio 13
TeopeMbl KpoHekepa-Kanennum, ecnm paHr MaTpuLbl COBMECTHOW
CUCTEeMbl paBeH YNCNy NepeMeHHbIX, TO CucTeMa ...

Teopema KpoHekepa-Kanenny rnacuT, 4To cuctema JINHEWHBIX ...

daHa cnctema ypaBHeHnn  Pelwlas ypaBHeHue meTogoMm Kpamepa,
Kakne oencrtemsa Heobxogmmo coBeplmnTb?

YCTaHOBMTE COOTBETCTBME MEXAY BUAOM MAaTPULIbl 1 ee
obo3HavYeHnem:

BcTaBbTe HefocTatowme cnoBa B hopMynmpoBKy PacnonoxuTe
nponyLleHHbIe CNI0Ba B TEKCTE HMXe B nopsaake ot (1) go (4): LOns
NMPOW3BOACTBA NPOAYKLUMW j-ON OTpacin obbemMa Xj HY>KHO
NCMoNb30BaTb NPOAYKLUUIO i-on oTpacsn obbema aij * xirge aij- (1)
yucno. Npn TakoM AonyuweHnn TexXHos1Iorma Npon3BoAcTBa
npuHuMmaeTca _ (2), a camo gonyuwieHune - (3) nnHenHocTw. Mpn
3TOM 4YMCNa aij Ha3biBalOTCA KO3pduumeHTamm _ (4) 3aTpar.

banaHcoBble COOTHOLLEHUNA MOXXHO 3annucaTb B BUAE CUCTEMBI
YyPaBHEHUN. Ta cuCTeMa ypaBHEHUI B MaTpudHon opme byaet
mnmetb Bug X = A * X+ Y, a cooTHoweHne X = AX + Y Ha3biBaeTcs
ypaBHEHMEM NNHENHOrO ... banaHca.

MaTpuua A, BCe 3/71IEMEHTbI KOTOPOW HEOTpULaTE IbHbI, Ha3blBAaeTCA ...
MaTpuuen, ecnn gna noboro BekTopa Y ¢ HeoTpuLaTesibHbIMK
KOMMOHEeHTaMu CyLllecTByeT peweHune ypaBHeHUa X = A« X + Y -rge
BEKTOp X, BCe 3JIeMeHTbl KOTOPOro HeoTpuLaTesbHbI

Ecnun cywectByeT obpaTHas MmaTpuua K matpuue (E - A), To ypaBHeHMe
(E-A) » X =Y nmeeT eanmHcTBEHHOE peweHune: X = (E-A)-1 * Y, roe
MaTpuua (E - A)-1 Ha3biBaeTCca MaTpuuen ... 3atpaT

CorsacHO NepBOMY KPUTEPUIO NPOAYKTUBHOCTU, MaTpuLa A
NPoAyKTUBHA TOrAa 1 TONbKO Toraa, Korga matpuua (E - A)-1
CYLLECTBYET 1 ee 3/IEMEHTHI ...

Mpobnema pacyeTa CBA3M MeXXAy OTpaCasiMu Yepes BbiNyCK U
notpebneHve NnpoayKLMM pa3HOro Buaa snepsble Obina
chopMyiMpoBaHa B BUAEe MaTeMaTU4eCKON MOOENN B ...
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BanaHCoBbIM NPUHLMM CBA3M Pa3/INYHbIX OTPAC/Ien NPOMBbILLIEHHOCTW
COCTOUT B TOM, 4YTO BaJIOBOW BbIMYCK i-O OTPACAN [OJIKEH ObITh ...

MpeanpusaTue BbiNnyckaeT 4 BUAa U3Oesnin C NCNOJIb30BaHNEM YeTbIpex
BMOOB Cbipbsi. HOpMbI pacxofa Cbipbs AaHbl KaK 371eMeHTbl MaTpuubl A:

raoe 3HavyeHue ctonbuos - 3To BUA nsgenmsa. Kakue 3aTpaThl
CblpbSl Ha KaXXAbl BUA N3genusa npu 3agaHHoOM njaHe nx Bbinycka 120,
100, 70 n 80 en. cooTBETCTBEHHO?

CooTHecnTe MHOXXeCTBa U NX 3JIEMEHTbI:

Pacnonoxunte YKa3aHHble MHOXXeCTBa B NnopaakKe Bo3pacCTaHUA UX
MOLHOCTW:

MHO>XeCTBO, 3/IEMEHTAMN KOTOPOro ABAAKTCS YAC/A, HAa3blBaeTCS ...
MHO>XECTBOM

DYHKUMS ... ABSETCS YeTHON

O6nacTbio onpeaeneHna PyHKLUN SBISETCS UHTEpBa ...

O6nacTbio onpeneneHna GyHKUUK sSBAsSieTCS ...

O6nacTb 3Ha4YeHUN PyHKUUN Yy = 5 - X2 + 2X COCTaBASET ...

HaHa pyHKuma f(x) = —x2 + 8x — 13. Hangnte MHOXXECTBO 3HAYEeHUN
OAaHHOWN PYyHKUMNN.

YCTaHOBUTE COOTBETCTBUE MeXAY NpenesoMm QyHKUUN N ero
3HaYeHNEM:

Pacnonoxute HegocTalowWwme BblpaXKeHUs B DOPMYJIMPOBKE KPUTEPUS
Kowwn B NpoCcTpaHCTBe (CM. HNUXKE) B NPaBUJIbHOM MOopsAAKe Ha MecTa
nponyckos, oT (1) go (4): LOns Toro 4tobbl Yncnosas
nocsenoBaTenbHoOCTb {XNn}nmena npeaen, HeobxoaMMo U AOCTaTO4YHO,
4yTObbI ANA Noboro Yyncna __ (1) MOXKHO Obl10 HAaNTK Takon __ (2), 4To
onsa scex _ (3) n gna nwoboro p € N BbINONHANOCE HEPABEHCTBO _ (4).

Yucno a € R Ha3biBaeTcs ... nocnenoBaTenbHocTn {Xn}, ecam Ve > 0
AINEN:VneEN=|xn—-a|<¢

Yucno A - 3To npepen ... pyHkumm y = f(x) B Touke x0, ecnu

Ecnu f(x) - 6eckoHe4yHO Manasa pyHkuma n f(x) = 0, To obpaTHasa en

dpyHKUNA ABNAETCA ...

daH npepen pyHKUNN HanaunTte 3HavYeHne nepegena.
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YcTaHoBUTe cooTBeTCTBUE obnacTu onpeneneHnsa pyHkumm D(f) v
HaIM4Yns COOTBETCTBYIOLWNX aCUMNTOT:

PacnonoXxuTte HefocTalowme c/ioBa TeopeMbl «[JoCTaTOYHbIe YC/10BUSA
3KCTpEMYMa PYyHKUMN» B NPaBUIbHOM MOPSALAKE Ha MecTa NponyCcKoB
oT (1) no (4): MycTb To4ka x0 asngeTca (1) Toukom _ (2)
hyHkuun y = f(x). Torga: ecnm npu nepexone csesa Harnpaso Yyepes
TouKy X0 npounssogHas f'(x) MeHaeT 3HaK C natca Ha MUHYC, To X0
eCTb TO4YKa ___ (3); ecsin npu nepexone csieBa HarnpaBo Yepes To4Ky x0
npounssBogHasn f’(x) MeHsAeT 3HakK C MUHYCa Ha rtc, To X0 eCcTb TOYKa
(4).

To4yka X0 Ha3bIBaeTCHA TOYKOW ... hyHKUMM y = f(x), ecnm gnsa scex
To4YeK X # X0 U3 HeKOTOpon OKpeCTHOCTU X0 BbINOSHAETCSH
HepaBeHCTBO f(x) < f(x0)

FeomeTpunyeckn TeopeMa «Heobxoammble yCcnoBms sKCTpeMyMa
PYHKUMM» O3HA4YaeT, YTO KacaTesibHasa K rpadpuky yHKUNN B TOYKeE
3KCTpeMymMma ... ocm Ox

To4ykn n3 obnactm onpepeneHnsa pyHkumm f (Toukn ns D(f)), B KOTOpbIX
npoussogHas PyHKUUN paBHa 0 nan He CyLecTBYeT, Ha3blBalOTCA ...
TOYKaMU

MpaMas, K KOTOPON HEOrpaHUYEHHO NPUBAMXKaTCA TOYKN rpadumnka
PYyHKUMN NPU UX yOaleHUN OT HavYala CUCTEMbl KOOPAMHAT MO KPUBOW
y = f(x), Ha3bIBaeTCA ...

Ecnn npn nepexone 4yepes KpUTUYECKYHO TOYKY f'(X) MeHsieT 3HaK C «-»
Ha «+», TO 3TO TOYKaA ...

OYyHKLNA, FpadIMK KOTOPOMN N300pa>keH Ha PUCYHKE HUXKeE,
yOoB/ieTBOPSAET cnefyLlemy yCciaoBuio: ...
OyHKUUA f(X)= X3 - 6x2 + 5 Bo3pacTaeT Ha ...

Ecnu pnaHa npounsBoaHas pyHkumm f(x): f(x) = (x - 2)(x - 3), TO TOYKOM
Makcumyma byper ...

YcTaHOBUTE COOTBETCTBUE MeXxay onpepnesieHHbIM MHTEerpaJioMm n ero
3Ha4YeHnemMm:

PacnonoxxuTte B 1OrM4eCcKom nocnenoBaTesibHOCTU 3Tanbl
npeo6pa3OBava HeornpeneneHHoro MHTerpaia

OyHKUMSA F(X) Ha3biBaeTCA ... pyHKUMM f(X) HA HEKOTOPOM
NMPOMeXXyTKe, eC/in 4518 BCeX X U3 3TOr0 NPoOMeXXyTKa BbINOJIHAETCS
paBeHCcTBO F'(x) = f(x)

Onepauunio HaxoXXaeHusa nepsoobpasHoOM ANg AaHHOW PYHKLUN
Ha3bIBAIOT ...
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OnpepneneHHbIV MHTerpan oT HernpepbiIBHON PYyHKUUN Yy = f(X) C
KOHEeYHbIM NPOMEXYTKOM UHTerpmpoBaHus [a; b] Ha3biBaeTcH ...
WHTerpasiom

FeoMeTpUYeCcKn HeonpeaeneHHbI MHTerpan npeactasnaseT cobon ...

3Ha4vYeHne HeonpenesieHHOro nHTerpana PaBHO ...

YCTaHOBUTE COOTBETCTBME MEXAY dIEMEHTAPHON DYHKLMEN U
3Ha4YeHMeM ee NPon3BOaAHON:

Pacnono)xnte AaHHbIE Bblpa>keHus B caenyroLlen
nocsefoBaTeNbHOCTU: «PYHKLMS; MPON3BOAHAA PYHKLUN NepPBOro
nopsiaka; npomssoaHas pyHKLUMN BTOPOro nopsiaka; Npon3BoaHas
bYHKUUN TpeTbero nopsiaka»:

Onepauunsa HaxoXXAeHNS NPOM3BOOHON ANa AaHHOW pyHKuUMM f(X)
Ha3blBaeTCa ... pyHKUMM f(X)

... CMbIC/1 MPOM3BOOHON COCTOUT B TOM, 4TO 3Ha4YeHune npounssogHomn f(x)
B TOYKE X pPaBHO Yr/I0BOMY KO3(hPUNLMEHTY KacaTeNbHOM K rpaduKky
dyHKLMN B To4YKe (X; f(x))»

Ecnn pyHkuma y = f(x) nmeeT HenpepbiBHYO Npon3BoaHyto y = f'(x) B
HEeKOTOpOM uHTepBane (a, b), To oHa Ha3bIBaeTCA ... PyHKUMNEN

Kakas n3 npmeeféHHbIX HUXe hopMy, aBnseTca hopMysion
CYMMbI(Pa3HOCTN) NPON3BOLAHbIX?
MponssoaHasa pyHKUuMM y = 3x bynet nmeTtb BUA: ...

MponssoaHas pyHKUMN y = 2x2 - 8x + 5 bygeT umeTb BUA: ...

3HayeHne y (1) pyHkunmm y = 7x7 + 3x2 - 4x - 10 6ynet nmeTb BUA: ...

CywecTByeT ypaBHeHME KacaTeNlbHOM K NPSMON B X = -1 pyHKU NN
HanonTte ypaBHEeHMe KacaTesibHON.

OueHnTe CBOIO YO0OBNETBOPEHHOCTbL Ka4€CTBOM BUAEONEKLNIA OAHHON
ancumnanHel no wkane ot 1 go 10, roe 1 - moNHOCTLIO He
yaossieTBopeH(a), a 10 - NoONHOCTbLIO YO0BNETBOPEH(A).

HaCKO/IbKO MOHATHLIM 419 BaC A3bIKOM HanmcaHbl KOHCMEKTbl U gpyrue
TeKCTOBble MaTepunasibl?

Ha ckonbko MaTepuanbl Kypca akTyasibHbl U MPUMEHUMBbI B BalLeNn
y4yebe nnm paborte?
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Disynergy.ru - Coa4da TecTtoB 6e3 npegonnaThl

)

OueHnTe, HaCcKoJIbKO A1 Bac nHTepecHbl MaTepuasbl Kypca no LwKasne
oT 1 po 10, roe 1 - coBceM HenHTepecHo, a 10 - 9 MONHOCTbIO
Morpy>katcCb B N3y4eHNe MaTepunasioB N YyBCTBYIO CUJIbHYIO
MOTUBaLMIO K 0BbyYeHuto.

KakoBa Bawa obuasn yooB/leTBOPEHHOCTb KOHTEHTOM Kypca?

Y10 6bl BbI MPEANOXUAN YAYHLNTb B KOHTEHTe Kypca? (Boibepute
OOWH UN HECKOJIbKO BapuaHTOB OTBETA)

Hackonbko, No BalleMy MHEHMIO, TECTUPOBAHNSA COOTBETCTBYIOT
N3y4YeHHbIM MaTepunanaM Kypca?

®O®®

CaMblih BbICTPbIN crocob cBA3M — MecceHaXep (KJIMKHM MO MKOHKE, N AnaNior OTKPOeTCs)
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