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BBenenue

1. Ha3nayenuwe ¢oHma OIEHOYHBIX CPEICTB — oOOecleuyeHne METOJAMYECKOM OCHOBBI IS
OpraHu3aIu U MIPOBEACHUS TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTallUU MO TUCHUILIINHE
«Aunrebpay. Tekymuit KOHTPOJb MO0 JAHHOW IUCHUILIMHE — BHJI CHCTEMAaTHYECKOW IMPOBEPKHU
3HAHUM, YMEHUH, HABBIKOB CTYACHTOB. 3a/JlayaMU TEKYIIETO KOHTPOJIS SIBJIIOTCS IOJy4YeHUE
MePBUYHON HH(POPMAIIHIO O X0JI¢ U Ka4eCTBE OCBOCHUS KOMITCTCHIINM, & TAK)KE CTUMYJIUPOBAHUE
PEryIISpHOM IeNIeHATIPABICHHOW pa0OThI CTYACHTOB. [|J1st hOpMUPOBAHUS OMIPEICTICHHOTO YPOBHS
KOMIIETECHIINH.

2. ®OC sBaseTcs NPUIOKEHUEM K MporpamMMme JUCIHUIUIMHBI «AJreOpa» B COOTBETCTBHH C
00pa3oBaTesbHON MPOrpaMMoOil BhICIIET0 00pa3oBaHus Mo HampasieHuto noaroroBku 10.03.01
Nudopmarnmonnas 6€301macHOCTb.

3. Pazpabotuuk: ManropoBa M.B. — xanaugar negarornuecKkux HayK, JOIEHT, 3aBEAYIOIIUI
Kaeapoii AIEKTPOIHEPTETUKU B TPAHCIIOPTA

IIpencenaresinb:
Macrotuna [.B. — kaHauaar TEXHUYECKMX HayK, JOLEHT, 3aBeayrouuil kadenpoit
JJIEKTPO’HEPIETUKHU U TPAHCIIOPTA

Y1eHbl KOMHCCHH:
PocroBa A.T. — kxangumat QuU3MKO-MaTeMaTUYECKUX HAyK, IOLEHT, mpodeccop Kaderpsl
AIEKTPOIHEPreTUKU U TPAHCIIOPTA;

Yepuos I1.C. — kaHaUAAT TEXHUYECKUX HAYK, TOLIEHT Kadeapsl 2JIEKTPOIHEPTeTUKH U
TpaHcIopTa

IIpeacraBuTeb Oprauu3anuy padoroaarens:
EnuceeB M.A. — rnaBubliii s3HepreTuk OAO «lIsaturopckuit Xae00KOMOMHAT

DKcnepTHOe 3aKimoueHne: HOH/I OIIEHOYHbIX cpeicTB cooTBeTcTBYET Ol BO 1m0 HanpaBieHHIo
noarotosku 10.03.01 Muadopmarmontas 0€30MacHOCTh U PEKOMEHAYETCS JJIs OIlCHUBAHUS
YPOBHS c)OPMUPOBAHHOCTH KOMIIETEHIIMI TP NPOBEICHUN TEKYIIET0 KOHTPOIS YCIEBAEMOCTH
M IIPOMEXYTOYHON aTTECTAIIMH CTYAEHTOB IO AUCHUININHE «MareMaTHYeCKUA aHaIn3.

5. Cpok netictBust ®OC onpenensieTcss CpOKOM peau3aiii 00pa3oBaTeIbHON MPOrpaMMBbl.



1. Onucanue nmokaszaresjiel H KpUTepHeB OLEHUBAHMA HA Pa3JIMYHBIX

ITAlaxX UX (l)OpMI/IpOBaHI/IH, OIuCaHMuC IIKAJ ONCHUBAHUA

Komnerenmus (un), YpoBHU CHOPMHUPOBAHHOCTH KOMITETCHIIH( U )
UHJUKATOP (Bl) MuHUMaTbHBIN
o MuHuManbHbI C B
OBCHb HE . €HUI BICOKHI
P 1 YPOBEHb pea
AOCTHTHYT YPOBEHb YPOBCHb
(ynosnerBopu
(HeYymOBIETBOPH . ) (xopor10) (oTnMyHO)
TEJIBHO
TEJIBHO) 4 bamna 5 6amoB
3 Gamna
2 Gamna
Komnemenyus: OIIK-3. Cnocoben ucnonv3osams HeoOXooumvle MamemamuiecKue memoobl
0J151 peuteHust 3a0ay nPodecCUOHAILHOU OesimebHOCIU
Pesynbpratel He  3naxom c | Yacmuunvie 3uaem 3uaem
06yquI/I;{ o | OCHOBaMHu TCOPUMN | 3HAHUA OCHOBBI TEOPUHN | OCHOBBI TEOpUN
JUCIUILIIAHE MaTpHIl U | OCHOB  TEOpPHH | MATpPHUI] U | MaTpun u
(MOTyTIO): ONpEJIENUTETIEH, MaTpHII U | OIpeneauTeNel, OIpeIeIUTENIEH,
Hnoukamon: CHUCTEM JIMHEHHBIX | ONpeAeNuTeNeH, CHCTEM JIMHEWHBIX | CUCTEM  JIMHEHHBIX
P YPaBHEHHUH, CHCTEM YPaBHECHHUH, YpaBHEHUH,
U/-lonks  3naer MaTpUYHOTO JIMHEHHBIX MaTpUYHOTO MaTpUYHOTO aHAIHU3a
HEO0XOIUMBbIE aHau3a U | ypaBHEHHH, aHaIHu3a ujfc BO3MO>KHOCTBIO
MaTEeMaTHU4YCCKHUEC BO3MOXHOCTBHO HX MaTpu4HoOro 0CcO0EHHOCTH ux OLICHUTH UX MOJHOTY
METOAbI I NPUMECHCHUA JJIsL aHaj1u3a )44 NPpUMCHEHUA U1 nu CBA3b co
pelenus 3amay | PEIIEHUA  3a/ay | BOSMOXKHOCTH WX | PEIEHHs 3aJay | CMCXHBIMU
06eCHequI/I5{ 06CCHequI/Iﬂ NPUMCHCHUSA UIA 066CH6116HI/I$I obnacTaMu 3HaHUuA
3aIIUTHI 3alIHThI peIJ_IeHI/IH 3aaa4 3aIUTEL JJIA peH_IeHI/Iﬂ 3aaa4
uHpopManum. UH(OPMALKH. obecreyeH s UH(OPMAIUH. obecreyeHus
3alIHUTHI 3aIUTHI
rH(pOpMAITHH. nHhOpMaInu.
I/III-ZOHKG VMmeer | Omcymcemeyiom Yacmuunvie Ymeem Ymeem
IPAMCHSIT VMeHUsl VMeHUs TIPUMEHSTh MPUMEHSTh  METOJIBI
COBOKyHHOCTL NPUMCHATL METOAbI | IPUMCHSATH OCHOBBI anre6pLI a_]'[re6p},1 IS
H606XOHHMBIX aﬂre6pLI JUIA MECTObI aﬂFe6pBI JUJIA peHIeHI/IH pemeHHH 3a7a4
MaTeMaTHYECKUX pemieHus  3ajga4 | AU pelIeHus | 3axad P T —
METOJIOB s obOecrieueHus 3a7a4 UCCIEOOBAHUA U 3AUTATHI
3aIIUTHI obecnieueHust MOJICITHPOBAHMS uHpOpMALIH
pemeHns 3aaad MPOdeCCHOHATBHO Y >
WHPOPMAIIUH. 3aIUTBI P TpeOyomux
obecnieueHns 7 IeSATETLHOCTH.
3AIUATHI UH(pOPMALKH. HMHHOBAI[HOHHEIX
MOAXOJI0B ¥ METOHOB
nH(pOpMAITUH. —
I/III-3OHK-3 Hanenen | He enaoeem | Yacmuuno Bnaoeem Bnaoeem naswvikamu
HABBIKAMH HasvbIKaMU enadeem HasviKaMU TIPUMEHSTh METOIBI
HpI/IMeHeHI/IH NPUMCHATL METOAbI | HAsblKAMU MNPUMCHSATDH aﬂre6p1)1 11
COBOKyHHOCTI/I aﬂreﬁpm U1 | IPUMCHSTD MECTOAbI anre6pbl pemeHH;{ 3aJ1aq
HEOGXOTMMBIX pelieHus  3ajauy | METOABI anredpsl | 1jis  PELIEHHS | oGecrieyeHUs
MATEMATHICCKIX o0ecrieyeHust it PCUICHHUSA | 3a1a4 3ATIHTHI
q
METOJIOB Juis | 3AUMTHI 3%)13 o0ecrieyeHust uHdOpMALIH,
pereust sazaq nHpOpMaIuu. obecrieUCHMsI 3alUTHI TPeBYIOLIIX
obecrieueHus 3alIUTEI nH(pOpPMAITUH. WHHOBAITMOHHBIX
nH(pOpMaIun. HOJIXOI0B H METOJIOB
SalHIEel pelICHHUS.
nHpOpMAaLIUH.

OnenuBanue ypoBHS chOpMUPOBAHHOCTU KOMIIETEHIIUH 10 JUCIUILIMHE OCYIIECTBIISAETCS
Ha ocHOBE «II00KEHHs O NMPOBEACHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOUHON
aTTecTallud OOydaroluxcsi MO 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIErO 00pa3oBaHUA -
nporpaMMaM OakajiaBpuara, HporpaMMaM CHElHMaJHTeTa, MporpaMMaM MarucTpaTypbl - B
(denepaqbHOM TOCYJapCTBEHHOM aBTOHOMHOM OOpPa30BaTEIbHOM YYPEKICHUM BBICILETO
oOpa3oBanus «Ceepo-KaBkaszckuil ¢enepanbHblii YHUBEPCUTET» B aKTyaJIbHON peaaKIHu.



OIIEHOYHBIE CPEJICTBA JJISI IPOBEPKH YPOBHSI CPOPMUPOBAHHOCTH KOMITIETEHIIAM

Homep .
IIpaBuJbHbBII OTBET Conep:xanue Bonpoca Komnerenmus
3ajjaHus
Bonpocel oTKpbITOro THIIA (BOIIPOCHI K 3K3aMeHY), | cemecTp

[Tox anreOpanyeckoil CTPYKTYpOW IOHUMAIOT BCsSKoe | [[oHsITHE aJIFe6paI/IlleCKOI71 CTPYKTYPBHL.

MHOXKECTBO, Ha KOTOPOM 3a/1albl HEKOTOPIC ONEPALNHN | )cHOBHBIE ANreOPAMIECKHE CTPYKTYPHI

(T.e. 3aKOHBI, CTaBSIIME B COOTBETCTBUE OJHOMY WIIH OIIK-3
1 rape 3JEMEHTOB MO ONPEACIEHHOMY MpPAaBUIY APYrou N -lomnxks

' 3JIEMEHT), O0JaJaroIIKe ONpeaeIEHHBIMA CBOWCTBAMHU. NJ1-20rmxs3

Paznuuaror crnenyromue anreOpanyeckue CTPYKTYPHI: N-3omnks3

MOJIYTPYIIa, TPYIIa, TeJI0, KOJIbIIO, MOJe.

KommekcHbiM YHCIIOM Ha3bIBAETCS napa | KomiutekcHble uncia. @opMbl 3aucH

JNEHCTBUTEILHBIX YHCET C YCTAHOBJICHHBIM IOPSIKOM

cienoBanus Z2=(a,b), a=Re(z), b=Im(z). JleiictBuTenbpHbIC

YHCJIa BKIFOYAIOTCS B MHOYKECTBO KOMITJICKCHBIX YHCEI. OIIK-3

a=(a,0) - BemectBeHHoe umcio, (0,b) - yrcTo MHHMOE VLo
2. gucino. (0,1)=1 - MHuUMas eauHuIa. AnredOpanyeckas VT-20mc

¢dopma 3anucu KOMIUIEKCHOTo yucia z = a + ib = Re(z) + VT-301ms

1°Im(z). Tpuronomerpudeckas dopma  3amucu

KOMILIEKCHOTO uncna: z = I(CosF +i sinF ). e 'F- (popmyna

Ditniepa)- mokasarenbHas (opma 3aImucu KOMIUIEKCHOTO

yrcna. F-aprymenT, I — MO1yJib KOMITJIEKCHOTO YHUCIIA.

KoMmmtexcHoe uncino £ = (X, Y) = X+ 1Y mo6paxaercs I'pauyeckoe MNpencTaBieHHE KOMILIEKCHOTO OIIK-3
3. B tuiockocTt XOY Toukoit M ¢ koopaunatami (X,Y), 1160 quciia WJT-lonks

BEKTOPOM, Ha4aJI0 KOTOPOTO HAaXOIUTCs B Touke O(0,0), WJT-20ms

a KoHerl B Touke M(X,Y). W/1-3omiks




Z = X + iy — anrebpanyeckas popma 3anucu
KOMIUIEKCHOT'O YHCIIa, TOTJIa

1t 2y = (X +iyy )£ (X +iyy) = (% £ %5 ) +i(Yy £ Y,),

]_—[GI\/'ICTBI/ISI Haad KOMIINICKCHBIMH YUCJIaMHU

_ _ : OITK-3
275 = (X +1yy)- (% +iY2) = XoXp +ixpY, + W I-1omks
. .9 : W-20mxs

XYy %Y1 = (XX = V1Y )+i(K1 Y + X Y1) WJ1-3oriks

A _htt X XtVirYo XoYimXYo

L 171 X5 + Y5 X5 +Y3

HpsiMoyrosbHast Tabiuua 13 M - N 4uced, cogepxawast M | [Tonstue Matpuibl. JleficTBUS Ha MaTPHIIAMU OI1K-3

— CTPOK ¥ N CTOJIOLIOB HAa3bIBAETCA mMampuyell. JIeicTBuS: WI-Lomcs

1.CnosxeHue MaTpull OIMHAKOBOTO pa3Mepa. VT-2011k3

2.VMHOXEHHE MAaTPUIIBI HA YKCIIO.

3.YMHOKEHHE MaTPHII. WA-3ome

pUL

[psiMoyronbHO# MaTpHliel pazMepa m Ha N HasbiBaeTCs | Bubl MaTpUIL

COBOKYITHOCTb mxn YHCEll, PAco0KEHHBIX B BHIE

IPSAMOYTOJIBHON TaOJIHUIIBI, COAEpKAIIE m CTPOK W N

CTOJIOIIOB.

Martpuna pasmepa mxn , BCE DJIEMEHTBI KOTOPOM

paBHBI HYJII0, HAa3bIBAIOTCS HYJIEBOM MaTpHIEH U OTIK-3

obo3nauaercs uepes 0. W/-Loms

KBampaTHble MaTpuIbl, Y KOTOPBIX OTJIHUYHBI OT HYJIS NJL-20mks

JUIIb DJIEMEHTHl TIJIABHOM JMAaroHajdW, Ha3bIBAIOTCS W/1-30mks

JIMArOHAILHBIMA MATPHIAMH.

Eciu Bee dneMenTs A JIMarOHAILHOM MaTPHIILI PABHBI

1, To MaTpuIla HA3BIBAETCS EAMHMYHOW M 00O3HAYAETCS

OykBoii E.

IIycte A — kBagparHas Marpula n-ro MOPSIKA. OGpaTHaH MaTpuIia OIIK-3

KBanparnas matpuna X (TOro ke nopsijika n) Ha3pIBaeTcs N-1lonks

obpatHoit st A, ecin AX = XA =E. N-20mxs

N I-3omnk3




[TpaBumno tpeyronpHuKa (paBuio Capproca).

a;; @ a3

Brruucnenue onpenenutens 3 nopsaka

OIIK-3
A=lay ay ay|=a,ay05 + 60303 + 6y A30)3 = U-1onxs
ay a3, dag U-20mk3
—(a1305,a3 + 415051033 + ax3a5,a;;) H-Soma
1. Onpenenurens He MCHSIETCS! IPH TPAHCIIOHUPOBaHUU. | CBOMCTBA ONPEACIUTEICH
2. Ecnu o1Ha U3 CTPOK OMpEAeIUTENs COCTOUT U3 HYJIEH,
TO ONPE/EIUTENb PABEH HYIIO.
3. Ecnum B ompenenurtene INEpPECTaBUTh JBE CTPOKH,
OIpe/IeIUTeNb TOMEHET 3HaK.
4. Omnpenenurtenb, COIEpXKAIIUA JBE OJUHAKOBBIC
CTPOKH, PaBEH HYIIO.
5. Ecim Bce nieMeHTBl HEKOTOPOU CTPOKH ONPEIEITUTEIIS
YMHOXXUTb Ha HEKOTOpoe uucio k, To caMm onpeaenuresb
YMHOXXHUTCS Ha k.
6. OmpenienuTelib, CoAepKallnii 1Be MPONOPLIUOHAIBHbIE
CTPOKH, PaBEH HYIIIO. OIIK-3
7. Ecau Bce d3I€MEHTHI 1-H CTPOKM OIpeNeIuTeNs U/-1onks
HpPEJ/ICTABICHBI B BUEC CYMMBI JIBYX CllaraeMbIX ajj = bj + N-2omks
W-3ormk3

¢ (=1Ln), To onpememurens paBeH CcymMe
OTIPENIETTUTENCH, Y KOTOPhIX BCE CTPOKU, KpOME 1-OM, -
Takue Ke, KaKk B 3aJJaHHOM OIpeJeNuTeNe, a i-51 CTpOKa B
OJIHOM U3 CJIaraeMbIX COCTOUT U3 DJIEMEHTOB bj, B Ipyrom
- U3 DJIIEMEHTOB Cj.

8. OnpenenuTenb HE MEHSETCA, €CIIU K DJIEMEHTaM OJTHOM
U3 €ro CTPOK TPUOABISIIOTCS COOTBETCTBYIOIINE
3JIEMEHTBI APYrOoil CTPOKH, YMHOXKEHHbBIEC HA OJTHO U TO e
YHCIIO.

3ameuanue. Bce CBOICTBA OCTAIOTCS CIPABEIJIMBBIMH,
€CJIM BMECTO CTPOK B3STh CTOJOIIBI.




10.

Marpuunoe ypasuenne Buma AX =B umeer
pemenne, ecnn marpunsl A u B— xsagparsie
MaTpHIBl OJMHAKOBOTO IOpsaka u Marpuua A—
nespiposkiennas, T.e. JEUA# O | B s1om cinyuae ams
matpuiel A cymecrByer obGparHas marpuma AT,
YMHOXas cineBa 00e 4acTH ypaBHEHUS AX =B ua
A~ nonyunm

ATAX = AT'B | e AT A=E- eIMHUYHAS
MaTpHIIa, TOT[a MCKOMasi MaTPUILIA:

X=A"B.

Pemenue
AX =B

MaTpUYHOTO

YpaBHEHHS  BHJAA

OIIK-3
N-lorxs
N-20mnk3
NJ-3orx3

11.

.. a. .
MI/IHOpOM ] QJICMCHTA 1) OIIpCACIINTCIIA d n-ro

MOpsIZIKa HAa3bIBACTCS  OMpENeTuTeNh TMopsiaka n-1,
KOTOpBI TonydaeTcss u3 d BBIYEPKHUBAHUEM CTPOKH U
CTOJIONA, CoJIep KAIINX JaHHBIN SJIEMEHT.

a. .
Anr e6paI/I‘leCKI/IM JOIIOJTHCHUEM 9JICMCHTAa 1)

M. .
OIMPCACIIUTECIIA d Ha3pIBaeTCH €ro MHHOD 1) , B3STBIHM CO

i+]

smakom (D Anre6pandeckoe  JOTIONHEHHE
ai . Ai .

anementa ') Gymem oGo3HauaTh Tak J. Takum

obpazom,

_(_ i+ .
Aij—( l) Mij.

MuHoOpBI

151

anredpandecKue

QJICMCHTOB OIIPCACIUTCIIA

JOITIOJIHCHU A

OIIK-3
N-lomnks
N-20mnk3
NJ-3ork3




Omnpenenuresib paBeH CyMME MPOM3BEACHUM BCEX
3JIEMEHTOB MTPOU3BOJILHOW €r0 CTPOKHU (WK CcTOJOLA) Ha

PaznokeHne ompeAeiuTeNs II0 CTPOKE
WJIN CTOJIOIY

ux anreOpamyeckue MonoyiHeHus. FHaue ToBops, uMeer OIK-3
1 MecTO paszioxenue d mo 3neMeHTaMm i-if CTpoKH . WU-Lomks

d=ailAil+ai2Ai2+. +ainAin (=4 Hﬂ'g"““

WM |- TO CTONOIA HH-Some

d=aljAlj+a2jA2j+.+anjAnj (=t

Onemenmapnoimu npeobpaszosanuamu Mmampuysl | JIEMEHTApHBIC MPEOOpa3OoBaHUS  MATPHIIHI.

Ha3bIBAIOT CJICAYIONIME IPe0oOpa30BaHus: DKBUBAJICHTHBIC MATPHIII

1) yMHOXXEHHE CTPOKH Ha YUCIIO, OTIIMYHOE OT HYJIS;

2) npubaBiIeHHE K OJJHOM CTPOKE APYTOi CTPOKH; OIIK-3
13. 3) mepecTaHOBKY CTpPOK; W-1lonks

4) Ttakue ke mpeoOdpa3oBaHKs CTOJIOLOB. NJI-20mks3

JIBe MaTpHUIIbl HA3bIBAIOTCS DKBUBAICHTHBIMH, €CJIH OJTHA NJI-3omks

U3 HUX TOJYy4aeTcsl U3 JAPYrol ¢ MOMOIIbI KOHEYHOTO

MHOY€ECTBa 3JIEMEHTAPHBIX Pe00pa30BaHUM.

PaccMoTpuM npsIMOYTONIbHYIO MaTpHILy pa3mepa MXN | Panr MaTpHIbl

. Ecau B 3T0#1 MaTpulle BBIAEIUTH MPOU3BOJIBHO K CTpOK

U k cTonO1oB, TO 3JEMEHTHI, CTOALINE Ha MEepeceueHUH

BBIJICIIEHHBIX CTPOK U CTOJIOLOB, 00pa3yrOT KBapaTHYIO

MaTpunly k-ro mopsnka. OnpenenuTens 3TOM MaTPHIIbI OITK-3

Ha3bIBAaeTCSI MHHOpPOM Kk-ro mopsaka wmaTtpuisl  A. WT-loms
14. | OueBuano, uTO MaTtpuina A obiasaeT MUHOpaMu J1I0O0TO WT-20mcs

nopsiika ot | 10 HanMeHbIero u3 yuced m u n. Cpean WJT-30m3

BCEX OTJIMYHBIX OT HYJII MMHOPOB MaTpulpl A Haiinercs
10 KpaifHell Mepe OJJMH MUHOD, OPSAZ0K KOTOpOro Oyer
HanOonpmmM. HauGonpmuii U3 MOPSAIKOB MHUHOPOB
JTAHHOM MaTpHlbl, OTIMYHBIX OT HyJs, Ha3bIBAaeTCA
pPaHIOM MaTpULBL.




Panr marpuisl HaxoauTcs OO0 METOAOM OKaiMIleHus
MHUHOPOB, 160 METOJ0M 3J€MEHTaPHBIX
npeoOpazoBanuid. Ilpu BbIYMCIEHMM paHTa MaTPHIIbI

M@TOIIBI BBIYMCJICHHUSA paHI'a MaTPHIIbI

HEPBBIM CIIOCOOOM CJIEIyeT MEepPEeXOIUTh OT MHUHOPOB OIIK-3
15 | HUBLIMX NOPAZKOB K MHHOpaM OoJiee BBICOKOI'O MOPSIKA. N-lorxs
" | Ecim yxe Haiinen muHop D k-ro mopsiaka marpunsl A, N-20mnk3
OTJIMYHBIA OT HyJA, TO TPEOYIOT BBIYMCIIECHUS JIMUIb N/1-3onks
muHOPHI (k+1)-ro nopsiaka, okaiimistomue munop D, T.e.
colepkallie ero B KadyecTBe MHMHOpa. Eciau Bce oHH
paBHBI HYJIO, TO PAHT MaTPHUIIBI PaBeH K.
Bomnpockl oTKpbITOr0 THIA (BOIPOCHI U1 cOOEceI0BaHUs), 2 CEMECTP
Cucrema TUHEHHBIX YpaBHEHUH, HE UMEIOIAsl HU OJJTHOTO CoBMecTHas, HECOBMECTHAS CHCTEMA JIMHEHHBIX
pelieHus, HasblBaeTcsi  Hecoemecmuou. Cucrema, ypasHeHuii. Teopema Kponexepa-Kanemm
obOnamaromas XoTsi Obl OAHWM pEIICHUEM, Ha3bIBACTCS OIlK-3
16 cosmecmnou._Teopema Kponekepa-Kanemmm. s Toro N/1-1lomxs
" | 9TOOBI cuCTeMa TUHEWHBIX YpaBHEHHUN OblJla COBMECTHA, N-20mxs
HE00XO0/MMO U JI0CTaTOYHO, YTOOBI paHI MaTPHUIIbl 3TOM NJ-3orx3
CHCTEMBI OBUT PABEH PAHTY €€ PACHIMPEHHON MaTPHULIBI
Cucrema, copepkamas || nmueiinpx ypasuenuit ¢ |l HeBbipoxaeHnbie CHUCTEMBI JIMHEHHBIX
HEM3BECTHBIMHU: A-X = B, HaspiBaetcst | YPABHEHUU. MeTOIBI penieH st
HEBBIDOXKJIEHHON, e€cnmM  OcHOBHas  Mmarpuma A
HEBBIPOXKJAEHHAsl. MaTpu4HbId METOJ PELICHUS] CHUCTEM
JUHEWHBIX YpaBHEHUH onpenensercs GopMynoil: OIIK-3
-1 W-1lonks
17. _ X=A"B. N-20mnk3
Meton Kpamepa: Eciiu onpenenurens MaTpULIbl CUCTEMBI WIT-3orcs

OTJIMYEH OT HYJIsI, TO CUCTEMA UMEET pElIeHrEe U TPUTOM
TOJILKO OJIHO. DTO pellIeHHe onpeenseTcss GopMyIaMu:

A
X, = Ak , TIe A — ompeaenuTenb MaTpULlbl CHCTEMBI 1

Ak — ONPCACIIMTCIIb MATPUILIBI, HOJ'Iy‘-IS.CMOﬁ N3 MaTpUIbI




CUCTEMBI 3aMeHOI k—oro cronbia cToI0ioM CBOOOIHBIX
YJICHOB.

Bekrop — HanpaBieHHBIN OTPE30K. JIMHElHbIE onepanuu: BexTope!. JIuHeHHbIE Onlepaliu Hajl BEKTOpamu HOHF 3

18. | Cnoxenue BEKTOPOB. Brrunranue BEKTOPOB. I/I§ZEE§
IIpownsBenenune BEKTOpa HA YUCIIO. V303
[Tycte paHbl 1Ba BekTopa d U b. CxansapHbIMU CraitpHoe MPOU3BCACHNC BEKTOPOB.

- - BBIpa)KeHI/IC gacpe3 KOOpAWHATBI BCKTOPOB.
NPOM3BEACHUSAMHU JIBYX BEKTOpOB d U b naswiBaercs CKaJSIPHOE MIPOM3BEICHHE MEPIICHIUKYSIPHBIX OI1K-3
YHCJI0, PAaBHOE NPOM3BEACHUIO JJIMH 3THUX BEKTOPOB,

19. BEKTOPOB. N-1omks3
YMHOXKEHHOMY Ha KOCHHYC yIja MEXIy HHMHU. VT-20mcs
CkalnsipHOE MPOU3BEICHUE JIBYX BEKTOPOB PABHO CYMMeE VT-30mcs
NPOM3BEACHUH X OJTHOMMEHHBIX KoopauHaT. CKasipHOe
NPOM3BEACHUE JBYX IMEPICHAUKYJISAPHBIX BEKTOPOB
pasHo 0.
| CKampHoe MpOU3BEICHHE ABYX BEKTODOB 4 4 b | CBOMCTBA CKAIAPHOTO MPOM3BE/IEHNS BEKTOPOB
oOpamraercss B HyJlb B TOM cily4ae, KOrJa 1o KpaihHei
Mepe OJUH M3 BEKTOPOB SBISIETCS HYJEBBIM WM €CIH
BEKTOPBI IEPIICHUKYIISPHBI.
2.CxanspHOe Mpou3BeIeHHe IBYX BEKTOPoB d M b paBHO
NPOM3BEACHUIO JUIMH 3TUX BEKTOPOB, €CIM JaHHbIE OIK-3
BEKTOPBI HapaJIEIbHBL, T. €. (¢ = 0.7 - Wl-lome

20. (a b)= ‘aHb‘cos 0= ‘a‘ . ‘b‘ NJT-20mx3
OTcroz1a Clie/IyeT, 4To CKaasIpHOE MTPOU3BEACHNUE BEKTOPA N/1-3onks

Ha caMoro cedst paBHO KBaJ[paTy JUIMHbI 3TOTO BEKTOPA, T.
— =\ 2

e.|\a-aj= ‘a‘ .

3.CkansgpHoe NpoU3BEIEHHE JBYX BEKTOPOB oOsagaer

epEeMECTUTEITLHBIM CBOWMCTBOM YMHOKCHUSI:

(ab)~ (ba)




4.CxangapHoe MPOMU3BECHUE oOJazmaer
pacipeenuTeIbHbBIM CBOMCTBOM OTHOCUTEIBHO CYMMBbI

sexcropos: (a +b)- c = ac)+ (be).

ITycTp a u Dzaganer B
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BCKTOPLI KOoOpAuHaTax

Torna

BrlpaxkeHne  BEKTOPHOIO M CMEIIAHHOIO
IIPOU3BENCHUN Yepe3 KOOPAMHATHI MHOKHMBIX
BEKTOPOB.

ITycTh MaHBI TPH BEKTOPA B KOOPAMHATAX H%Hf':’)
- - - -lomnks
2L a={x, Y, z,1b={x,,Y,,2,}¢ ={%s, Y5, 25} Torna UJ1-20m1x3
CMEIIAHHOE IIPOU3BEICHHE OTHX BEKTOPOB MOYKHO WJT-301m13
BBIYUCIIUTH 110 (OpMYIIE:
Xl yl Zl
([abJe) = X, Y, L.
X, Ys g
BeKTopHOE Npou3BeleHne AByX BekTopos @1 D pasuo | CBOMCTBA BEKTOPHOTO NIPOHU3BEJCHHS BEKTOPOB
HyJIEBOMY BEKTOPY B TOM M TOJBKO B TOM CIy4ae, KOT/ia
5TH BEKTOPHI MTapaJLIENbHEL
U3 5Toro CBOMCTBA  CIEAYET, YTO  BEKTOPHOE OIIK-3
99 | mpoussezeHne MoGOro BekTOpa Ha Camoro ce0s, T.e. NJ-1onks
[55] =0 N-20mk3
= 0. N/1-3ormxs
BekTopHoe POU3BEICHHE JBYX BEKTOPOB

AHTUKOMMYTATUBHO, @ HUMCHHO!

lab|= — [pa




BekTtopHoe mpousBeneHue  o0JamaeT  CBOWCTBAMH
COYETATEIILHOCTH OTHOCUTEIHLHO YHUCIIOBOI0 MHOKHUTE:
a[ab]: [aa . b]wlu [a . ab].

Bekropnoe MIPOU3BEJICHUE BEKTOpPOB obOagaer

pacrpeneuTeIbHbIM CBOWCTBOM OTHOCHTEIIBHO
BEKTOPOB.

23.

Bekropet  8;,...,8,, BEKTOPHOro MpOCTpaHCTBA R
Ha3bIBAIOTCS JIUHEHUHO 3A6UCUMBIMU, €CIIU CYIIECTBYIOT

takue uncaa Ay Ay,endy, He paBHBIE OJTHOBPEMEHHO

HYJIO, YTO MX JIMHEHHAs KOMOHMHAIMS paBHA HYJICBOMY
BEKTOPY:

Ad + 4,8, +..+4.a, =0
B nporuBHOM ciywae (T.e. KOTJIa HYJb-BEKTOP

nonygaercs toiaeko mpu A =0,Vi=1n) Bexropsl

d;,d,,...,d, HA3BIBAKOTCS JIUHEIHO HE3AGUCUMbBIMU.

JluneliHoe mpocTpaHcTBO R Ha3bIBaeTCst N-MEPHBIM, €CITU
B HEM CYIIECTBYET N JINHEHHO HE3aBHCUMBIX BEKTOPOB, a
aro0bie  (N+1) BEKTOPOB yxKe  SBIAIOTCS  JUHEHHO
3aBUCUMBIMU. Pazmepnocms npocmpancmea — 3TO
MaKCHUMaJIbHOE YHUCIIO COJEepXalluXcs B HEM JIMHEHHO
HE3aBUCUMBIX BeKTOpoB. O003Ha4aeTcss pa3MEpHOCTH
dim ®.

N-MepHOE JTUHEHHOE MPOCTPAHCTBO

OIIK-3
N -lomnxks
N-2omxs3
N-3omnks3
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Cpennee apuMeTHUECKOE KOPHEH CHCTEMBI
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2. Onucanme MKAJbLI OLlEHUBAHUSA

B paMkax pedTHHIOBOM CUCTEMBI YCIIEBAEMOCTD CTYACHTOB I10 AUCLUIUIMHE OLICHUBAETCS
B XOJI€ TEKYUIEro KOHTPOJII M IPOMEKYTOUHOM aTTecTaluu. PeWTHHroBas cucTteMa OLIEHKU
3HAHUM CTYJEHTOB OCHOBAHA HAa UCMOJIb30BAHUU COBOKYITHOCTH KOHTPOJIbHBIX MEPOIPUATUN 11O
MIPOBEPKE MPOMIEHHOro MaTepuana (KOHTPOJIBHBIX TOYEK), ONTHMAJIBHO DPACIOJIOKEHHBIX Ha
BCEM BPECMCHHOM HHTCPBAJIC U3YUCHUS NTUCHUIIJINHBL. HpI/IHLII/IHLI peﬁTHHFOBOfI CHUCTEMBI OLICHKU
3HAHUU CTYIEHTOB OCHOBBIBAIOTCS HA MOJIOXKEHUSIX, onucaHHbIX B [lonoxeHnn o0 opraHu3anuu
00pa3oBaTebHOrO MPOIEcCCa Ha OCHOBE PEUTUHIOBOM CHUCTEMBI OLIEHKH 3HAHWM CTYAEHTOB B
OI'AOY BO «CKDVY».

3. Kpurepuu oneHMBAHAS KOMIIETEHIHIA "

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUUYECKOE COJEpiKaHue
JUCLUIUIMHBI OCBOCHO IMOJIHOCTBIO, 0€3 IMpo0esoB; HcUepIbIBaIOLIE, TOCIEI0BATEIBHO, YETKO U
JIOTMYECKU CTPOMHO M3JIaraeT MaTepuall; CBOOOJHO CIIpaBIJIAETCS C 3aJadaMH, BOIPOCAMHU U
JPYTMMH BUJAMH NPUMEHEHUS 3HAHUM; HUCIIOJIB3YET B OTBETE JNOIOJHMUTEIbHBIA MaTepHall BCe
IIPEAYCMOTPEHHBIE NPOTPAaMMOM 3aJlaHUs BBIIIOJHEHBI, KAa4eCTBO HX BBIIIOJIHEHUS OLICHEHO
4UCIIOM 0aJlI0B, OJIM3KUM K MAKCUMAIbHOMY; aHAIU3UPYET M10JIy4YEHHbIE PE3YIbTaThl; IPOSIBIIET
CaMOCTOSTENIBHOCTD IIPU BBIIIOJIHEHUH 3aaHUM.

OneHka «XOpoILIo» BBICTABISAETCS CTYACHTY, €CIM TEOPETUYECKOE COIEpIKaHUE
JUCLIUIUIMHBL OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIETEHIIMM B OCHOBHOM
chopMHpOBaHBbI, BCE MPEAYCMOTPEHHBIE TPOrpaMMOi 00yueHHs yuyeOHble 3aaHUs BBIIIOJIHEHBI,
KayeCTBO MX BBINOJIHEHMSI JOCTATOYHO BbIcOKOE. CTyA€HT TBEPJO 3HAET MaTepuall, IpaMOTHO U
II0 CYILECTBY M3JIaraeT €ro, He OIyCcKasl CyIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC.

OneHka  «yAOBIETBOPUTENBHO»  BBICTABISIETCS  CTYACHTY, €CIM  TEOPETHUYECKOE
coJiepKaHue TUCIUITIMHBI OCBOEHO YaCTHYHO, HO MPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapaKkTepa,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOi 3a/1aHUI BBIITOJHEHO, HO B HUX UMEIOTCS OLIUOKH,
IIpU OTBET€ HA IIOCTABJICHHBIM BOIPOC CTYACHT JOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO
npaBUiIbHbIE (OPMYIUPOBKH, HAOJIOJAIOTCS HAPYIIEHUS JOTMUYECKOW IOCIeN0BaTEeIbHOCTH B
U3JI0KEHUU IIPOrPaMMHOI0 MaTepuaa.

OneHka «HEYJOBIETBOPUTEIbHO» BBICTABIIAETCS CTYICHTY, €CIM OH HE 3HaeT
3HAYUTEIbHOM YacTM MPOrpaMMHOIO MarepHuaia, JOIMYyCKaeT CYyHIeCTBEHHbIE OLIMOKH,
HEYBEPEHHO, ¢ OOJBIIMMHU 3aTPYJHEHHUSIMH BBIIOJIHSAET MpPaKTHUECKHe padoThl, HEOOXOAUMBIE
NPaKTUYEeCKHE KOMIIETCHIIUN He COPMHUPOBAHBI, OOJIBIIMHCTBO MPEYCMOTPEHHBIX MPOrpaMMOn
00yudeHusl yueOHbIX 3a/JaHUI HE BBINOJIHEHO, KAUEeCTBO UX BHITIOJHEHHS OLIECHEHO YHCIOM 0aJlIoB,
OJIM3KUM K MUHMMAaJIbHOMY.



