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BBenenmne

1. HasHadyeHne (oHJa OI[EHOYHBIX CpeACTB — oOOecleyeHHe METOAHYEeCKOH OCHOBBI IS
OpraHM3alMi M IIPOBEJACHHUSA TEKYIIETO KOHTPOISI H IPOMEXYTOYHOH aTTecTal[HH IO
miciprUmHe «Anredpay. TeKyIi KOHTPOJIb 10 JaHHOH JHCIMIUIMHE — BHJ[ CHCTEMAaTHYE CKOH
IIPOBEPKH 3HAHMI, YMEHIII, HAaBLEIKOB CTYIEHTOB. 3ajadyaMH TEKYIIErO0 KOHTPONIS SBIISIOTCS
MOITyYeHHe IIEPBHYHOH HH(OPMAIHIO O XOJe H KayeCTBe OCBOSHHMS KOMIIETEHIIHI, a TakKXke
CTHMYJIHPOBAHHE PETYISPHOH IleleHallpaBIEHHONH paOoThl CTYAEeHTOB. J[1sS (popMHpPOBaHHSA
OIIPEAEIIEHHOr0 YPOBHSA KOMIIETEHITHH.

2. @OC gBISIETCS IPWIOKEHHEM K IporpaMMe AHCIIILIMHEL « Aredpa» B COOTBETCTBHH C
00pa30oBaTeILHON ITPOrPaMMOH BEICIIETO 0O0pa30BaHHS IO HampaBlIeHHIO ITOAToTOBKH 10.03.01
MupopmaionHas 6e30MacHOCTD.

3. Pazpaborunk AHYKSIH Oayap [ pHropbeBHY, ITpodeccop Kapeaphl (DH3HKH, 3JIeKTPOTeXHHKH
M SIIEKTPOSHEPTETHKH, JIOKTOP (PH3HKO-MaTEMATHYECKHX Ha oecco

4. IlpoexeHa skcreptHza QOC.

YsleHBI SKCIIEPTHOH I'PYIHILL:

IIpencemarens Macrotuaa I".B. — 3aB. xadpepoi pH3HKH, 37IeKTPOTEXHHKH H
3IIEKTPOSHEPT e THKH
(D.H.C., donxcHocms)
YIIeHBI KOMHCCHH ManTtopoBa M.B. — noneHT xadeapsl pH3HKH, 37IeKTPOTEXHHKH H
3JIEKTPOIHEPT e THKH

(D.H.C., donxcHocms)

Poctora A.T. — rmpodeccop kadeApsl PHIHKH, 3IeKTPOTEXHHKH

H 3IIEKTPOSHEPI €THKH
(D.H.C., donxcHocms)

IIpencraBurens opraHu3aiHi-padoromarenss  AdanacoB Brnagmnmp XpHcTohOpOBHY
- nupekTop OO0 «CaTemtury»

(D.H.O., 0onHCHOC b )

OKCIepTHOE 3aKI04YeHHe: ()OHI OIIEHOYHBIX CPeZCcTB cooTBeTCTBYET OIT BO mo HanpaBIeHHIO
rmoaroToBkH 10.03.01 MHpopMarmoHHasg 6e30I1acHOCTh H PEKOMEHJIVETCS JUISI OIleHHBAHH S
VPOBHS c(DOPMHPOBAHHOCTH KOMITETEHITHH ITPH ITPOBEAEHHH TEKYINEr0 KOHTPOISI YCIIEBAeMOCTH
U IIPOMEKYTOYHON aTTECTAIMH CTYAEHTOB IT0 AUCITHIUIHHE «MaTeMaTHYeCKII aHATIN3).

« » 20 T

5. Cpoxk pencteusa QOC onpelenseTcs CPOKOM pean3aliii 00pa30BaTeIbHOH ITPOTrPaAMMEI.
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1. OnmcaHue mnokazartejiel U KPpHTCPpHCB OLICHHBAHHA Ha pPa3/iINMYHbIX

JTAalrax HX [l)ﬂpMHpﬂEﬂHHH, OIMHCAHHE HHIKAJI OLI€EHHBAHHNH

KomMIieTeHIHg YPOBHH ¢(POpPMHPOBAaHHOCTH KOMITE TEHIIH (i)
(M), HHAMKATOP | MHHHMAILHBIT
(51) MHHHMAaJIbHEI . 5
EI OBEHBL HE - = =
YP it YPOBEHD PEXHITH BICOKHI
IOCTHTHYT YPOBEHD YPOBEHD
(YIIOBIETBOPH
(HEYIIOBIIETBOPH ) (XOpoIIIO) (OTIIHYHO)
TEJIPHO
TEIIEHO) 4 baruta 5 GasoB
3 Damrna
2 Oamia
Komnemenyusa: OIIK-3. Cnocoben ticnonvzoeams Heobxooumbvlie Mamemamiyecxie memnoosl
H
oA peuteriis 3a0ay npogeccliod AibHoll 0esneslb HOCHL
P np
Pe3yIbTaTel He  snaxom ¢ | Hacnuiinsie SHaem 3Haem
OO yUeHTLT IO | OCHOBAMH  TEOPHH | 3HAHLIA OCHOBBI TEOPHH | OCHOBBI TEOPHH
TTCIIIDIHHE MAaTPHIL] H | OCHOB  TEOPHH | MaTpPHL] H | MaTpHLI H
(MOZYIIIO): OITp €71 ENHTENEH, MAaTpHL] H | orpegenmHrenei, OrIpe/IeNHTENER,
)2 /7. Tru——— CHCTEM JIHHEHHBIX | OIIpEOeHTENEH, CHCTEM JHHEHHBIX | CHCTEM  JIHHEHHBIX
P: Yp aBHEHHI, CHCTEM YpaBHEHHIH, ypaBHEHHI,
Hf[[‘lﬂﬂl"i—i- SHAeT MaTpPHYHOI'O JIHHEHHBIX MaTpPHYHOI'O MaTpPHYHOI'O
HeoOXO/IHMEBIE aHaJI3a H | YpaBHEHHI, aHaJIH3a H | aHaJIH3a
MAaTeMaTH4YeCKHe BO3MOKHOCTBIO HX | MAaTpHYHOTO O0COOEHHOCTH HX | ¢ BO3MOKHOCTBIO
METO B I | PHMEHEHHA Ui | aHaJIH3a H | [IPHMEHEHHS [ | OLIEHHTh HX
peIeHH 3amay | PEIIEHIS  3ajay | BOSMOKHOCTH HX | pellleHHS 3ajad | TOIHOTY H CBs3b CO
obecIlleueHH o0ecIieueHH T MPHMEHEHHA V1A | olecIieueHHA CMEKHBIMH
3AIIHTEL 3AIHTEI pemieHa 3a1a4 | 3arHTEl obmacTAMH 3HaHHA
HH(OPMAITHH. HH(}OPMAILIHII. obecreyeH HH(OpMAIIHI. AL PEIICHIA
3AIHTEI 3a71au
HH()OpMAI[HIH. oleclleuyeHHA
3AILH THI
HH() OPMATIIH.
N-2onks Vaeer | Omcymcmeyviom Hacmrinsie Vmeem Vmeem
IIPHMEHATE VME HUA YMeHUA [MIPHMEHATL OCHOBBI | TIPHMEHATE METO/bI
COBOKYITHOCTE MPHMEHATbL METOMBI | [IPHMEHATD anreopnI U | anreGpbl IS
HeOOX OMIMBIX anreOpeI NI | MeTopl anreOpbl | pelieHHA 3a7ad | peleHMd  3ajau
MATEMATIUE CKIX PEIIEH T 3agay | AIA PENIEHHT | HCCJICOBaHHA H | o6ecleye I
METOJIOB IS o0ecIieyeHNd 3a71ay MOJIEITHP O BaHHT 3AIIITEL
06 eCIIeUeHIL I 11p ohe CCHOHAJIBHO
PELICHI sagiang | O i1 meATeIbHOCTH HHGOPMALUHHL,
3AIIHTHI :
oBecIieyeHH A HH(OpMAIIL. Tpedy o LHX
3AIIITEL HH(OpMAITHH. HHHOBALIH OHHBIX
1 OpMATTHIT TTOJIXO/IOB H
P ' METOZ OB P ELIEHHS.
N-3onks Hapmenen He enaceem | Hacnniuno Braoeem Bnaoeem Haesikamil
HABLIKAMIIL HIEBIKAMIL enaoeent HOBBIKAMIL MPHMEHATE METO]IbI
IIPHMEHEHHS MPHMEHATb METOJIbI | HABLIKAMI TPHMEHATD anre6pbl A
COBOKYITHOCTH anredpbl I01g | [IPHMEHATD METOJbl  aJredphl DEIleHHT 3a1aY
HeOBGXOTHMBIX pellleHHA  3ajay | METOMbl anreOpel | /i PEIeHHS | o6ecHeueHd
MATEMATIe CKIIX obecrieyeHH T AId  PEIICHHA | 3amau JAIIHTEI
3a7au
METOIIOB prs | 3AUHTEL Dﬂélémeqemm o0ecIleueHHA HH(OPMAIIHIL,
3AIIHTHI
peleH s 3amay | FHOPMAIGL. arllx Tpe6yoIHX
P P — 3aITHTEI HH(OPMAITHH. HHHOBAL[H OHHbIX
HH()O HIL. TTOJIXO/IOB H
3AIIHTEL opmar AXOA
METOJIOB P €Il €HHSL.
HH(}OPMAI[HH.
[IOKYMEHT TOANNCAH
SNEKTPOHHOWM NMOANUCHIO
Cepruchukar:  2C000DIS HEFBAHIEC205E 7§ BOBHA00043 (DOPMHP OBAHHOCTH KOMIIETEHITHH IO JTHUCI[HITUIHHE

S Poy ECTEITICTCH A" GEHOBE «[TonokeHI 0 MPOBENEHIHN TEKYIIETO KOHTPONS YCIIEBAEMOCTH H
MPOMEJKYTOYHON aTTECTAIMH OOYYaOIMXCS 10 O0Opa30BaTENbHBIM IIPOrPAMMAaM BBICIIIETO
HeicTengsEpasOBaHIta ™ ¥ rifyorpaMyanm - GakanaBpHaTa, IIporpaMMaM —cIlel{HaaHTeTa, IIporpaMMaM



MarucTpaTypbel - B (peJepallbHOM TOCYJApCTBEHHOM aBTOHOMHOM OOpa30BaTelIbHOM
yupeXAeHHH BhIcIIero oOpas3oBaHHA «CeBepo-KaBkasckmii (efepalbHBII YHHBEPCHTET» B

aKTYaJIbHOM PETaKIHH.
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OIIEHOYHEIE CPE/ICTBA JIJIs1 HIPOBEPKH YPOBHSI C®OPMHPOBAHHOCTH KOMIIETEHITUM

Homep ..
IIpaBIILHBI OTBeET Coaep:xanue Borpoca Komner eHus
3a1aHHA
BOIpockl OTKPRITOrO THITAa (BOIIPOCH K 5K3aMeHY), 1 ceMecTp
[Tox amreOpamdecKoil CTPYKTYPOH IIOHHMAiOT BCIKOe | [Tousarue anrebpandeckoii CTPYKTYPHL.
MHOECTBO, Ha KOTOPOM 3aJlaHbl HEKOTOPBIE OIEPAUMH | (O)cHoBHEIE areOpanmieckiie CTpy KTy Phl
(T.e. 3aKOHBI, CTaBSINHE B COOTBETCTBHE OJHOMY HIIH OIIK-3
) Iape SIEMEHTOB II0 OIPeJeIEHHOMY IIPABIIIY IPYrOH W JI-1omic
' AIEMEHT), OOIaJarolHe OIpelelEHHBIMH CBOHCTBAMH. W JI-2 o
Pasmyaror cneayroomnme amredpaHyecKHe CTPYKTYPHI: M JI-30mis
IOy PYIMmIA, TPYIMmIa, TEIO, KOII[O, ITOJIE.
KomrmekcHBIM HHCIIOM Ha3bIBACTCA napa | KoMIIJIEKCHEIE YHCIIA. ‘«'I)DpMBI 3alllicu
IEeNCTBUTEIBHBIX 4YHCENl C YCTAaHOBIEHHBIM ITOPSAKOM
CIIEJIOBAHHS 7z—(a,b), a=Re(z), b=Im(z).
JIeHCTBUTEIIPHBIE YHCIAa BKIIOYAIOTCS B MHOMKECTBO
KOMIIJIEKCHBIX YHCET.
. OIIK-3
a=(a,0) - BemecTBeHHOe 4HcaO, (0,b) - YHCTO MHHMOE
- M 1-1omis
2. ypcrno. (0,1)=1 - mHpMasg emuHmia. AnreOpanyeckas N2
(popMa 3aITHCH KOMILIEKCHOrO YyHciIa Z =a +1b = Re(z) + n 3[3“1{3
. —JOIES
1°Im(z). TprroHoMeTpuyeckass  ¢opMa  3alHCH
KOMIUIeEKCHOro umcia: z = r(cosF +1 sinF ). e *-
(popmyna Oilinepa)- ITOKazaTelnbHas (opMa 3arHCH
KOMIIJIEKCHOTO 4HCIa. F-aprymMeHr, I — MOIVIIb
KOMIIJIEKCHOI'O YHCIIA.
K OMITTEKCHOR MICTIO z_(x, y)_xﬂy ['paduueckoe 1mpeacTaBiIeHHE KOMILIEKCHOIO OTIK-3
3 | m300pakaeTcss B IUTockocTH XOY Toukoit M ¢ | HHC]d U/-loma
KOOpJAHHATaMH (x,y), THOO BEKTOPOM, Ha4yajo KOTOPOIro N/1-2ome
Hag@EMnesBIoHKe 0,0/, a KOHEL B TOUKe M(x, ). W]1-3oni
4 EHEEF‘UHHDH HOLQINTMCBHO -.,.- OHK-3
Cepruduedt:  2cpooods TuAebbY2205e7asmpeGparETKas GopMa 3armicH JlencTBUA HaJ KOMIUIEKCHBIMU YHCIIaMU
Bnapeneuy; UJE153},-'IDBE[ TaTeAHa AnekcaHgpoBHa I/Il[-l OITES
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KOMILIEKCHOTO YHCTIa, TOTAa - |
zlizEZ[_xlﬂyI_]i[_xz+iy2.]=[_xlixz_]+i[_y1iy2_]

3

zl.zz=[_xl+iy1_].[_ Xzﬂyz]:XleHXJ Yot N 1-2 omxs
+X YY) V=X Xy Y X . A one
Zy Zy1°Z, Xi"Xpty,'y, zyl_x1y2
I S g + i
Z, Z,°Z, X%"‘J’% 5"32"')"2
[IpsoyronbHas TabnmIa U3 m - 1 YHCEN, coAepkamasd | [Joggrue MaTpullbl. J[eficTBISI Ha ] MaTPUI[aAMU
m — CTPOK M n CTONOLIOB HAa3BIBAECTCS Mampuiijeil. OIIK-3
5 JleNCTBHUSL: W JI-1omic
1 .CrnoxeHne MaTpHI OQHHAKOBOI'O pa3sMepa. W JI-2 o
2 . YMHOXKEHHE MATPHILI Ha YHCIIO. W 1-30ni
3 YMHOKEHHE MATPHII.
[IpsMoyTonpHON MaTPHIIEH pasMepa M Ha N Ha3bIBACTCA | Buapl MaTpPUI]
COBOKYIIHOCTH M XN  ypcell, pacIioJ0KeHHBIX B BHJIE
IIPSMOYTOJIbHON TaONIHILI, COAEPIKAIlleH I CTPOK H 1
CTOJIOIIOB.
Marpmuiia pasMepa ™MXn | Bce 3lIeMEHTHI KOTOPOH
PaBHBI HYIIO, HAa3BIBAIOTCS HYJIEBOH MaTpHIEH M OlIK-3
6 o6o3HauaeTcs uepes 0. WJI-1omxs
| KBampaTHEle MaTPHI[BI, V KOTOPBIX OTIHYHBI OT HYIIS W -2onxs
JIHING SJIEMEHTHl TITIABHOI JHATOHAIH, HAa3bIBAIOTCS M J1-30mi
JTHAr OHAJIBHBIMH MaTPHI[AMH.
d. . .
Ecin Bce 3IeMeHTH 'l mHAaroHAIBbHOH MAaTPHIIBI
paBHEI 1, TO MAaTpHIla Has3bIBAeTCH EIUHHYHOH H
0003Ha4aeTcsI OYKBOH L.
Ilvcte A — KBajgparHas MElTpHI_[El n-ro mnopsAxka. | OOpaTHas MaTpuIla OIIK-3
- W marpHila X (Toro JKe TIOpSJKa 1) W JI-1omic
f:epmqmm.: 2CP 5&%%% %ﬁ%%é eclm AX=XA=E. N/1-2omi
Bnageney:  LUd6ayxosa TatbsiHa AnekcaHaposHa N 1-30ni3
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[IpaBmio TpeyroapHHKa (IpaBHiIo Capproca).
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ﬂzl“zl d

12 13

.:]23|:HHH+EIHEI+EIHEI—

22 11722 =33 12723731 21732713

cl cl l

31 32 33

—laya,,a,+a,a, ay+a,agsa )

BrlruncrneHne onpenenuTresid 3 mopsaka

OIIK-3
W /-1onxs
N /1-2onis
W /1-30nis

Ceptudmkar:
Bnageneu:

20

1. OnpegemiTens He MeHSeTCS IIPH TPAHCIIOHHPOBAHIH.
2. Ecin ogHa M3 CTPOK OIMPEAEHTENS COCTOHT H3 HYIIEI,
TO OIMPEAEIHTEND PABEH HYIIIO.

3. Ecnm B onpeaenurene IepecTaBHIbL JBE CTPOKH,
OIpeIeIINTEIIb IIOMEHSET 3HaK.

4. Omnpemendrellb, COJAEPKaIUH JBe OJHHAKOBEIE
CTPOKH, PaBEH HYIIIO.

5. Ecin Bce ni1eMeHTHI HEKOTOPOH CTPOKH OITPEEITHTENLS
YMHOKHTh Ha HEKOTOPOe YHCIO K, TO caM OIpelelTHTENb
YMHOKHTCS Ha k.

6. OIpeaenTeNb, COIEPKALIHIT IIBe
IIPOIOPIHOHAIIBHBIE CTPOKH, PaBeH HYIIIO.

7. Ecmm Bce »IeMeHTBHI 1-H CTPOKH ONpeJelHTeI]
ITpeJCcTaRIIEHB B BHJIE CYMMBI JBYX ClIaracMBIX a;; = b; +

¢ (= l,ﬂ ), TO OIpeJelIHTeNh PaBeH CyMMe
OIpeJieNIuTeNeH, YV KOTOPEIX BCE CTPOKH, KpOMe 1-OM, -
TaKHe JKe, KaK B 3aJJaHHOM OITpeJIelIUTeNIe, a 1- CTPOKa B
OJHOM H3 CcJlaraeMBIX COCTOHT H3 53JIeMeHTOB b;, B
JIPYTOM - U3 BIIEMEHTOB C;.

8. OmnpenemTens He MeEHIETCS, €ClIH K 3IeMeHTaM
OJHOH H3 €ro CTPOK IPHOARIISIOTCS COOTBETCTBYIOIIHE
SIIeMEeHTHI APYToil CTPOKH, YMHOKEHHBIE Ha OJHO H TO
’Ke 4HCIIO.

3ancewartneofBEa\HCBONCTBA OCTAIOTCS CITPABEITHBEIMI,
NEKTPOHHOM n::éggnmcbm

S E BMECTO CLROK B3 TR CROTOLEL.

LllgbayxoBa TaTteaHa AnekcaH[poBHa

CBOIICTBa OIIPENECIIUTEIIEN

OIIK-3
W/1-1onis
NT-2oni
W]1-3onis
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10.

AX=B

— KBaJJPdTHBIC

MATPHIIEI OAHHAKOBOI'O IIOPAJKa H MATPHIA A _

detA #0

CYIIECTBYET OOpaTHas MaTpHIla

HMECT

MaTrpuyHoe YypaBHeHHe BHJA

PEHICHIC, CCJIM MaTPHIIbI A H B
HEBBIPOXKIACHHAA, T.C. . B sTtom CIIYHdcC

AJIE MATPHITBI A

A_]
YMHOKAS cilIeBa 00e
AX=B ,, A

HaCTH VYPAdBHCHHA

., IIOIIYHIM

ATAX=A"'B e

2

A 'A=E -
CAHHIYHA A MEITI)]?]I[E],:, TOI'Td HCKOMaA MElTp]?]I[ElZ

X=A"'B

Pemeunne
AX=B

MAaTPHYHOI'O

YpPaBHEHIT

BH/1a

OIIK-3
W/1-1onis
N /1-2onis
W /1-30nis

11.

Ceptudmkar:

- a. .
MuHopoM ') »smemeHta !] omnpegenurens d

N-TO IOpSAKa Ha3bIBAeTCS OIPeJelIHTENb IopsSaKa n-1,
KOTOPBIH ITOomydaeTcs H3 d BRIUEPKHBAaHHEM CTPOKH H
cTonOIa, cofepKalHX JaHHBI SIIeMeHT.

(.

3JIeMEeHTa 1]

M.

onpegenurenss d Ha3bpBAeTCS €ro MHHOP R

-1

AmreOpanyecKHiM  JOIIOJIHEHHEM

B3SATBIH CO 3HAKOM Anredpanyeckoe

HJOITOIIHEHHE 32JICEMCHTA L] 6}’,[[EM o00O3HayaTh Tak

[] . Taxum o6pasoM,

A =l=1"M
[IOKYMEHT MOAMWUCAH" | Jf_. . i j
IANEKTPOHHOW NoanncCkko

2CD000043E9ABBB952205E7BAS00060000043E

Musopel m  anredOpamdeckue
BJIEMEHTOB OIIPEAEIIUTEA

JOIIOJIHCHITA

OIIK-3
W]I-1onis
W]1-2oni
SPIERTO e

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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OnpeAenuTeIb PaBEH CyYMME IIPOH3BEJEHHH BCeX
AIIEMEHTOB ITPOH3BOJILHOM €ro CTPOKH (HIIH CTONOIa) Ha

PaznoxxeHue oImpeJeIuTesId II0 CTpPOKe
WIHN CTOJIOIY

HX anreOpandyecKHe JOITONHEHHSI. MHade roBops, HMEET OITK-3
I MEeCTO pa3IoKeHHe d ITo 3neMeHTaM 1-H CTPOKH -1 onie
d=ailAil+ai2 Ai2+. +ainAin (= bl ) A A-Zoms
HIIH J- TO cTOI0Ia Al-3oni
d=aljAlj+a2jA27+.. +anjAnj (1= l,ﬂ ).
InemenmapHuimil npeobpazoeanismi mampuyst | JrleMEeHTapHEIE IIpeoOpazoBaHUSI  MaTPHIIBL.
Ha3BLIBAIOT CIIEAYIOINHE ITPpe0Opa3sOBaHH: OKBHBaJIEHTHBIE MATPHUIIE]
1) yMHOXeHHe CTPOKH Ha YHCIIO, OTIIHYHOE OT HYILS,
2) npubOaBIeHHE K OJHOH CTPOKE APYIOH CTPOKH, OIIK-3
13 3) mepecTaHOBKY CTPOK, HN-1onx
- | 4) Takme Xe IpeoOpa30BaHHS CTOIOIIOB. W J1-2 omic
JIBe MaTPHIBI HA3BIBAKOTCS SKBHBAJIEHTHEIMH, €CJIH OJHA M J1-30mis
M3 HUX ITOIYYAETCSI U3 JPYIOH C ITOMOINBIO KOHEYHOI'O
MHOKECTBA 3IEMEHTAPHBIX ITPe0o0pa30BaHHH.
PaccMOTpHM ~ IIPAMOYTOIBPHYIO — MAaTpHIly — pasMepa | Paur MaTpHIIbL
mXn  EcmH B 3TOH MaTPHILE BRIJAEIHTE IIPOH3BOIBHO
k crpok m Kk cTONOIIOB, TO 3JIEMeHTHI, CTOSIINHE Ha
IIEPECEYEHHH  BBIJEIIEHHBIX CTPOK H  CTOIOIIOB,
0o0pa3yrOT KBaJpaTHYH MaTpHIly Kk-ro Iopsjka.
OIpenenuTenb 3TOH MaTpHIBI Ha3kIBaeTCI MHHOPOM K- OIIK-3
14 ro Iopsaka Marpuipl A. OYeBHIHO, YTO MaTpHIila A W JI-1omic
oOmamaer MHHOpaMH JxoOoro Imopsaka or 1 mo W JI-2 o
HAHMEHBIIET0 U3 YHCE]I M H n. CpeJH BCEX OTIIHYHBIX N J1-30mx3

Ceptucpmkar. 2C

OT HYJII MHHOPOB MAaTpHIBI A HaHJAEeTCS IO KpanHeH
MEpPe OOUH MHHOpP, TIIOPSJIOK KOTOporo Oymer

HAFQOIBIHENdAANOONBIIINI 13| TIOPSJIKOB  MHHOPOB

} dz%ﬂﬁﬂﬁﬂ* UAAPAMEL'® OTIIHUHEIX OT HYJISL, Ha3bIBASTCH
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PaHr matpHIiel HaXOAHTCS ITHOO METOAOM OKAaHMMIIEHH S
MHHOPOB, 1)15(6]0) MeTOA0OM 3JIEMEHTAPHBIX
npeodpa3oBaHui. [IpH BBEMHCIEHHH paHra MaTpPHIBI
IIEPBEIM CITOCOOOM CJIeAYeT MepPeXOAHTh OT MHHOPOB

Mert OJAbI BEIHHCIICHIA PaHI'd MATPHIIEI

OIIK-3
HIBIIHX TIOPSAKOB K MHHOpaM Oollee BBICOKOIO M- o
15. | mopsaaka. Econ yxe HaijeH MuHOp D k-ro mopsgka N2
MaTpuIlbl A, OIIMHMYHBEIL OT HYIL, TO TpedyroT - _3@111{3
BRIYHCIIEHHS Jinb MHHOPHL  (k+1)-ro  mopsaka, H-3onic
OKaHMLSIOIHE MHHOP D, T.e. coaepxaipie ero B
KaueCcTBe MHHOpa. ECIH Bce OHH PaBHBI HYIIO, TO PaHT
MaTPHIBI paBeH k.
BoImpocer oTKpEITOro THITa (BOIPOCH! I COOECEOBAHIA), 2 CEMECT]P
CucTeMa IITHHEHHBIX YpaBHEHHH, He HMEIOIAad HH | CoOBMECTHAS, HEeCOBMECTHAS cUICcTEMA
OJHOrO PEIeHNS, HashIBAETCA Hecoemecmuoti. CHCTEMA, | rrirpeiiHLIX ypaBHeHnit. Teopema KpoHekepa-
oOmagarormass XOoTsa Obl OMHHM PEIIEHHEM, Ha3bIBACTCH T — OIIK-3
16 coemecmuoii._1 eopeMa KpoHekepa-Karemm. s Toro W I-1 o
| YTOOBI CHCTEMA JIMHENHBIX YPaBHEHHH OBIlIa COBMECTHA, W J1-2omi
HEOOXOMHMO H JOCTATOYHO, YTOOBI PaHI MAaTPHIIBI 3TOH W 1-30ni
CHCTEMEI OBII PABEH PAHIY €€ PACIIHPEHHON MATPHIIBI
17. | Cucrema, comepkamiass 1 JTHHEHHBIX YpPaBHEHHI C HeRbIpOxXIeHHBIE CHCTEMEI TIMHENHBIX OIIK-3
N HeH3BeCTHBIMIL A-X=B, sumaerca | YPaBHeHNIIT. MeToIEI pelmmeHus Eﬁézzz
HEBBIPOKICHHON, €CIIH OCHOBHAs MaTpHIla A NT-30mc
HeBBIPOXKAcHHAS. MaTpHUHEII MeTOJ PelIeHHSI CHCTEM
ITHHEHHBIX YPaBHEHHH OIpeJienseTcs (p OpMyIIOH:
X=A"B.
Merong Kpamepa: Ecnm onpeaenurens  MaTPHIBI
CHCTEMEBI OTIIMYEH OT HYIISL, TO CHCTEMA MMEET PEIICHHE
H IIPHTOM TOJIBKO OJHO. 3TO PEIIEHHE OIPedelIseTCs
DOPMNTEMER ruscar
ANEKTPOHHOW NOANUCLIO
Ceptudmkatr. 2C0000043E9ABBBO52205E7BAS00060000043E
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, Tle A — ompeJieIHTeIh MAaTPHIBI CHCTEMBI
H A OIpEeNleIMTEIb, MAaTPHIBI, ITOIy4aeMOH M3
MaTPHIBI CHCTEMBI 3aMeHOH k—oro cromdifa cTomdIijoMm
CBOOO/THBIX YJIEHOB.

ﬂk

BexTop —  HampaBleHHbIH  OTpe3ok. JImHeHHBIe | BekTophl. JINHEIHBIE oIIepalii HaJl BEKTOpaMU OIIK-3
{g | OmeparHm W JI-1omic
CIOXeHHE BEKTOPOB. Brrunrtanue BEKTOPOB. W J1-2omi
[ IponseeieHIie BEKTOpa Ha YHCIIO. N1-30ni
[TycTh JaHBl TBa BEKTODA a - b . CKayIpHBIMI CkaJisipHoe IIPpON3BeJEeHIIE BEKTOPOB.
A q h BrelpaxkeHne uepe3 KOOpANHAThEI BEKTOPOB.
b A ABYR - BERIOPOB 1 CKaJIsIpHOE IPOM3BEAECHNIE MEPIEHIUKYJIIIPHBIX OIIK-3
HAa3BIBAETCS YHMCIIO, PaBHOE IIPOM3BEACHHIO IIIHH 3THX
19. | BEKTOPOB, YMHOXEHHOMY Ha KOCHHYC VIJIa MEXIY BEKTOPOB. Eﬂ_émm
HHUMH. CKalsgpHOe IPOH3Be/IeHHE JABYX BEKTOPOB PaBHO I/Iiﬁii
CYMME IIPOM3BEAECHHI HX OJHOMMEHHBIX KOOPIHMHAT.
CKaJsIpHOE IIPOM3BEJEHHE [IBYX IIEPIEHIHKYIISIPHBIX
BEKTOPOB PaBHO 0. B
20. | Ck a b | CroiicTBa cKaIPHOTO MPOM3BEEHIS BEKTOPOB OIIK-3
.CKansgpHoe IpOoH3BeAeHIE IBYX BEKTOPOB Hu } M- o
oOpalaercsa B HyJIb B TOM ClIy4ae, KOrja IO KpaiHel N2 ome
MEPEe OAHMH M3 BEKTOPOB SBIISETCS HYJIEBBIM HIIH €CJIH NT1-30me

Ceptudmkar:
Bnageneu:

20

DO
W5 Ik KARIPHOSJPOH3BEICHIE JIBYX BEKTOPOB OOIaJacT

BEKTOPHI MEPIIEHTHKYISPHBI.

2 .CKallIpHOE ITPOM3BEIECHHE IBYX BEKTOPOB aub
paBHO IIPOHU3BCACHHIO JJIOMH 3THX BCKTOPOB, CCIII
[IAHHBIE BEKTOPEI ITAPaUIEIBHEL T. €. ¢ = 0.

@ bl=|al|b|cos 0=[al|b
OTCIQ,[[H CIICAYCT, HTO CKAJIAPHOC ITPOH3BCACHHE BCKTOPA
Ha caMoro cebd PaBHO KBaJApP4dTy JJIHHBI 5TOI'O BEKTOPA,

3E9AB8B952205E7BAS00060000043E
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IEPEMECTHT CJIBHBIM CBOHCTBOM YMHOKCHHA.

abl=|bal
4 .CkaspHoe IIPOH3BEEHHE oOmagaer
pacIpe IEIHTEILHBEIM CBOHCTBOM OTHOCHTEIBLHO CYMMEI
BEKTOPOB: [CH'b] C= [ ]+[bC]
a Ub BreipaxkeHne  BEKTOPHOIO M CMEIIAHHOIO
[IycTs BEKTOPEHI 3alaHEl B KOOpJHHaTax

E-Z[xl, yl,-zll, bZ[xz, Yos 22]

ab|=cii

Torma

HpDHBEE,[[EHHf’I HCcpe3 KOOPAMHATBEI MHOXKIIMBIX
BCKTOPOB.

OIIK-3
HycTL JlaHBI TPH BEKTOpPA B KGGP,I[I]H&TEIK UIT-1 omis
[ i
21. lxl’yl’ 1} b=(x,,y,,2 } C= 1X3’y3’ Z, ). Torna H1-2ome
CMEIIAHHOE IIPOM3BEJEHHE STHX BEKTOPOB MOXKHO M J1-30mi
BBIYHCIIHTD TT0 (OPMYTIE:
L B & TS
lable)=lx, y, z,
X3 V3 I3
22. Gub | CroitcTBa BeKTOPHOTO MPON3BESHIII BEKTOPOB OlIK-3
BekTopHOEe IIpOM3BEJEHHE [OBYX BeKTOPOB W11 oni
pPaBHO HYJIEBOMY BEKTOPY B TOM H TOJIBKO B TOM CIIyYae, UT-2omis
KOI'Ia 5TH BEKTOPHI ITapalIeIbHBI. N J1-30nis

3 JTOI'O CBOHCTBa CIICOYET, HTO BEKTOPHOC
ITPOHSBCICHIIC IHO00r0 BEKTOPd Hd CaMOI'O CE@H, T.C.

l,ﬂ)g/lmmg NOANWCAH

A noanng

xBE8R952205E7BASOOU

IISE E:,I[E:P] Ic ABYX BEKTOPOB

; MH‘KW&T}EH{} El HMEHHID




\ab‘: —\b a]
BekropHoe IIpoH3BeJicHHE  OONMAJAaeT  CBOHCTBAMH
coueTaTeIbHOCTH OTHOCHTEIILHO Y CIIOBOI'O

a|ab|=|aa-b|um|aab|

MHOZFIIT CILA.

Bekrt OPHOC ITPOMN3BCACHIIC BEKTOPOB obmamaeT
PacIIipc ACJIHT CJIb HBIM CBOHCTBOM OTHOCHTCIIBHO
BEKTOPOB.

ayye..,d
Bexropsl m  BeKTOPHOIO IIPOCTpaHCTBa R
HA3BIBAIOTCS JIUHEHHO 3A6UCUMBIMIL, ECIIH CYIIECTBYIOT

AyAy, A
TakKHe YyHucraa 1772°777"m | He paBHBIE OJHOBPEMEHHO
HYIIIO, YTO UX JIMHEHHASA KOMOHHAIMS PaBHA HYJIIEBOMY
BEKTOPY:

AatAa,+. +A a =0

N-MCPHOC JINHEITHOE IIPOCTPAaHCTBO

B nmpormBHOM ciy4ae (T.e. KOrJa HYIb-BEKTOP OIIK-3
23. | o0 Ai:U,Vf:Ln NT-1onxs
IIy4aeTCsd TOJBKO IIpH ) BEKTOPEI UT-2ome
Qyslyseeest, HARBIBAIOTCS JIHHEUHO HEe3A6UCUMbBIMIL. N/1-30mis
JIMHEHHOE TIIPOCTPAaHCTBO R HA3BIBAaeTCHd N-MEPHBIM,
€CIH B HEM CVIIECTBYET N JIHHEHHO He3aBHCHMEIX
BEKTOPOB, a JIt0Oble (n+1) BEeKTOPOB YyXe SBISIOTCS
JIHHEHHO 3aBHCHMBIMH. PazmepHocmbs npocmpaHcmed
— B5TO MAaKCHMAlIbHOE YHCJIIO COAEPKAIHXCSI B HEM
JTHHEMHO  HEe3aBHCHMBEIX  BEKTOpOB. (O0o03HayaeTcs
pasMepHOCTh dim ®.
BOITPOCEH 3aKpRITOrO THIIA, lceMecTp
24, A "7 ~8 -1 _4" OTIK-3
5 1 2 1 e
NOKYMEHT MOAMUCAH Ecrmm A= - .ab 5%%22:
Ceptudmkar: EﬂﬂﬂﬂmﬂﬁﬂﬂﬂﬂﬂdSE
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25. A

JlaHBI MaTPUIIEI

A=

1 2 (2 4]
3 0/ ,p- 10 5

Brrunciure (4B)"+A4+3B

9 20
17 27J

) 4']
By 5 32

-1 9)
By 2L 3
I (138 275]

11 6
m (10 20J
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OIIK-3
W/1-1onis
NJ1-2onis
W]1-3onis
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3
ECHHIA: '.5.' : B= [5 6] , To AB paBHO
1 2 15J
Ay 130 25
-30 15
-10 =25
0 20 OIIK-3
26. r b) | Eﬁénn}a
B) 6 7 H,u-siﬂi
10 12
15 18
o 12530,
5
5
IL) ||6||
27. Il 1 -2 3 OTIK-3
N -1onks
A=‘U 1 2‘ NJ1-2 omis
H '3[]1'[1*3
OmnpenennTenb 4 -1 1 paBEeH 2
A)4
SHEKTPOHHOM NOTIMCHIO )8
CEPTHdJHH:_ET.’ 2CP000043ESABBRBOS2205ET7TBAS00060000043E B) 7




T) -3
TD) -25

Borr

DOCHBI 3dKPBITOI'O THIIA, 2 CEMECT]P

CpeaHee apupMETUUECKOE KOPHEN CUCTEMEI

2x—y+212=0,
4dx+y+4z2=06,
_ OIIK-3
’g A ypaBHECHMIT | X+y+2z=4 pPaBHO NT-1oni
| A) 1 N/T-2onis
B) 2 M J1-30mi
B) -1
[) -2
J) -4
CkaJIIpHOE€ MOPOM3BEACHHE BEKTOPOB C
KoopamHatamMi 4-2:1:3t m 30:1.1} paBHO:
N F d ju 0115 p OmK.A
-1
" : D)0 T2
B) -8 W J1-3oms
)5
D4
JlmiHa BEKTOpa, MOJIYyYaeMOIO B PE3yJIbTaTe
BEKTOPHOIO  IPOU3BEACHMSI  BEKTOPOB  C
KoopauHatamu {-2;1:0} 1 {0:2;2} paBHa OIK-3
A)6 -1 o
30. A E) 4 W J1-2 omic
B) 7 N/1-3omic
AOKYMEHT NOANMWCAH 1_‘) 8
SNEKTPOHHOW NOAMNUCLIO I[) 5
Ceprudhuiar  2CH000043F9ABBRG52205F FTEBASOOOBO00N043F
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2. OnmcaHHe HIKAJbI OIIEHHBAHHU A

B pamkax peHTHHI OBOH CHCTEMBI YCIIEBAEMOCTH CTYAEHTOB IO JHCIIUIUIHHE OLIEHHBAETCS
B XOJle TEKYIIEero KOHTPOJIS H IIPOMEKYTOUHOH aTTecTalH. PeNTHHroBas CHCTeMa OLIEHKH
3HAHHI CTYAEHTOB OCHOBaHA Ha HCITOJIb30BAaHHH COBOKYITHOCTH KOHTPOJIBHEIX MEPOITPHSTHI T10
MTPOBEPKe IMPOIAeHHOr0 MaTepHala (KOHTPOIBHBIX TOUYEK), ONTHMAIbHO PaCIOIOXEHHBIX Ha
BCEM BPEMEHHOM HMHIEPBAlIe HM3YYeHHS JHCUHIUIMHBL. [IpHHIIHITEI PEHTHHTOBOHM CHCTEMBI
OIIEHKH 3HAHHI CTYJIEHTOB OCHOBHIBAKOTCS Ha ITONOKEHHSIX, ONHCAHHBIX B IlomoxkeHHH 00

OpraHM3aIHi 00pa30BaTEILHOIO IIPOIECCa HAa OCHOBE PENTHHIOBOH CHCTEMBI OIIEHKH 3HAHMI
cTyAeHTOB B DI’ AOY BO «CKDY»n.

3. Kpurepnn oneHHBAHH A KOMITET eHIIHIT

OlleHKa «OTIIHYHO» BBICTABISETCS CTIVAEHTY, €CIH TeopeTHYecKoe CoAepKaHHe
JTHCIHITIIMHBI OCBOEHO ITOIMHOCTBIO, 0e3 ITPo0elIoB; HCUePIBIBAIOIIE, ITOCIIEIOBATEIbHO, YeTKO H
JIOTHYECKH CTPOHHO H3lIaraeT MaTepHal, CBOOOJHO CIIpaBIIIeTCS ¢ 3ajlayaMH, BOIIPOCAMH H
IPYTHMH BHIAMH ITPHMeHEHHS 3HAHHIH, HCIIONb3yeT B OTBETE JOITOIHHTEIIBHBIN MaTepHall BCe
IPEYCMOTPEHHBIE IIPOrPaMMOM 3aJaHHS BBINIOIHEHBI, KauyeCTBO HMX BBIIIOIHEHHS OIEHEHO
ypciaoM OamioB, OMM3KHM K MaKCHMAaJIbHOMY, aHalIH3HpyeT TIIONyYeHHBIe Pe3ylIbTaThl,
ITPOSIBISIET CAMOCTOSTEIIEHOCTD ITPH BRITTOTHEHHH 3aIaHHH.

OmleHKa «XOpOIINO» BBICTABISETCS CTYIEHTY, €clIH TeOpeTHYeCKOe COIepKaHHe
TUCIMILIIMHBL OCBOEHO ITOTHOCTBIO, HEOOXOJHMMEIE ITPaKTHYeCKHE KOMIIETEHIIHH B OCHOBHOM
c()OpPMHPOBAHEBI, BCE ITPEAYCMOTPEHHBIE IIPOrpaMMOI 00yUYeHH S yueOHbIe 3aJaHHs BEITIOIHEHEI,
KayeCTBO HX BBITIOTHEHHS JOCTATOYHO BhICOKOe. CTYIEHT TBEPAO 3HAeT MaTepHall, IPaMOTHO H
IIO CYIIECTBY H3JIaraeT ero, He JOITycKas CYIIeCTBeHHBIX HETOUHOCTEH B OTBETE Ha BOITPOC.

OmeHKa «YIOBIIETBOPHTEIIBHO» BBICTABILIETCS CTYJEHTY, €eCIH TeOpeTHYeCKOe

coJlepKaHHe JHCIHIDIMHBEI OCBOEHO YAaCTHYHO, HO Ipo0elnbl He HOCIT CYIIECTBEHHOIO
XapakTepa, OOIBIMHHCTBO IIPEAYCMOTPEHHBIX ITPOrpPaMMOH 3aJaHHH BEIIIOTHEHO, HO B HHX
HMEIOTCS OMMMOKH, IMPH OTBeTe Ha ITOCTABIEHHBIH BOMPOC CTYAEHT JOITyCKaeT HETOYHOCTH,
HEJJOCTAaTOYHO  IIpaBIIILHEIE  (POPMYIHPOBKH, HaOIMIOJAKOTCS  HAPYINEHHS  JIOTHYECKOH
TITOCIIEIOBATEIIbHOCTH B H3JI0KEHHH ITPOTPaMMHOIO MaTepHaIIa.

OlleHKa «HEYJOBIETBOPHTEIBHO» BBEICTABIIIETCA CTYAEHTY, €CIH OH He 3HaeT
3HAYMTEJIbHOH YaCTH IIPOrpaMMHOIO MaTepHala, JOIYCKaeT CYIIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJBIIMMH 3aTPYIHEHISIMH BBITIOIHSIET ITPpaKTHYeCKHe PaOOTHIL, HEOOXOMHMBIE
MMpAaKTHYeCKHE  KOMIIETEHIIHH He  C(OPMHpPOBAaHBI, OONIBIMHHCTBO ITPeJyCMOTPEHHBIX
ImporpaMMoH 00y4eHHS y4eOHBIX 3aJaHHil He BBITIOJIHEHO, Ka4eCTBO HX BBIMIOIHEHHS OLIEHEHO
YHCIIOM OalloB, OJIM3KHM K MHHHMAIIBHOMY .
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