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BBenenue

1. Ha3snauenue (oHIa OILIEHOYHBIX CPEACTB — OOECIeUeHUEe METOAMYECKON OCHOBBI st
OpraHM3aliy U NPOBEACHUS TEKYIIErO0 KOHTPOJIA ¥ IPOMEKYTOYHON aTTeCTally 110 TUCLUIUINHE
«Anre0Opa». Tekymuii KOHTPOJIb MO JaHHOM NHUCUUIUIMHE — BUJ CHUCTEMaTHYECKOW IPOBEPKU
3HAHWUH, YMEHUI, HaBBIKOB CTYJEHTOB. 3aJadyaMu TEKYIIEro KOHTPOJIA SIBJISIOTCS IOJIy4YE€HHE
HNEePBUYHON HH(OPMALIMIO O XO/1€ U KAaUECTBE OCBOCHUS KOMIIETEHIIHH, a TaK)Ke CTUMYJIMPOBAHUE
pEeryJISIpHOM LieJIeHapaBIeHHON paboThl cTy1eHTOB. i1 (hopMUpoOBaHMs ONIPEEICHHOIO YPOBHS
KOMITETECHIINM.

2. ®OC sBnsgercs NMPUIOKEHUEM K IMporpamMme AMCHUIUIMHBI «Anredpa» B COOTBETCTBUH C
00pa3oBaTenbHON MPOrpaMMON BBICHIETO 00pa3oBaHus Mo HampasieHuto nmoarotoBku 10.03.01
HNndopmanmonHas 6€301MacHOCTb.

3. Pazpaboruuk Anyksn Dnyapa ['puropbeBud, npodeccop kadeapbl 3AEKTPOIHEPTETUKN U
TPAHCIOPTA, IOKTOP (PU3MKO-MaTeMaTHYECKUX HAYK, podeccop

4. Ilposenena sxcneptuza POC.

UiteHBI DKCIIEPTHOMN IPYIIIIBI:

IIpencenarens Mactotuna I'.B. — 3aB. kadenpoii 21eKTpO3HEPTETUKH U
TpaHCIopTa
(®@.H1.0., oorxcnocmy)
YsieHpl KOMUCCHUU: ManropoBa 1.B. — nonieHT kadeapsl 31eKTPOIHEPTETUKU U
TpaHCIIOpTa

(D.H1.0., donacrnocmn)

PocroBa A.T. — mpocdeccop kadeapbl 1EKTPOIHEPTETUKH U

TpaHCIopTa
(D.1.0., oonsxcrnocmy)

[IpencraButens opranuzanuu-padoroaarens  Adanacos Bragumup XpucropopoBud

- nupektop OO0 «Caremnur»
(D.U1.0., oonocnocmv)

DKCnepTHOE 3aKioueHre: (HOHI OIIEHOYHBIX cpencTB cooTBeTcTBYeT OIT BO 1o HanpaBieHHIO
nonaroroBku 10.03.01 MudopmanmonHas 6€30MacHOCTb M PEKOMEHIYETCS JIIsl OLIEHUBAHUS
YPOBHA chOPMHUPOBAHHOCTH KOMIETEHIIMU IPH IPOBEICHUN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

U [IPOMEXKYTOYHOMN aTTECTAMK CTYICHTOB 0 JUCUUILINHE «MaTeMaTUYeCKUA AaHAIU3Y.
« » 2025 .

5. Cpoxk getictBust @OC orpenensercsi CpOKOM pealin3aliii 00pa3oBaTeIbHOM MPOrpaMMBbI.




1. Onucanue nmokasaresell U KPpUTEpPUEeB OLEHMBAHUS HA Pa3JIMYHbIX

Tanax ux (OpMUPOBAHNS, ONTUCAHNE IKAJ OlleHMBAHUSA

Komnerenuus (un), YpoBHU c(hOpMUPOBAHHOCTH KOMIETEHIU(UIA)
UHIUKATOP (bI) MuHUMAITBHBIN
MuHuMaIbHEI C N
OBCHb HC . eTHU I BICOKUI
yp 1 YPOBEHB pea
JIOCTUTHYT YPOBEHb YPOBEHB
(ynoBneTBopu
(HeyOBIETBOPHU T ) (xoporo) (oTHM4HO)
€JIbHO
TEJIBHO) 4 Ganna 5 6ayoB
3 Gamna
2 Oamra
Komnemenyus: OIIK-3. Cnocoben ucnonv3oéams HeobOXooumvle Mamemamuideckue memoobl
07151 peuienst 3a0a4 nPoheccuoHaIbHOU 0esimenrbHOCHU
PesynpTatel He  suaxom ¢ | Yacmuunvie 3naem 3naem
00y4eHus [IO | OCHOBaMU  TEOpUU | 3HAHUs OCHOBBI ~ TEOpPUHU | OCHOBBI TEOpUU
TUCIAIIINHE MaTpun )51 OCHOB TCOPpUU | MaTpHULl nu | MaTpun nu
(MO IIO): OIpENEINUTENEH, MaTpHul| U | oIpeleNnuTenei, ONpPENEIIUTENCH,
Unoukamon: CHUCTEM JIMHEMHBIX | ONpeneIuTeNeH, CHCTEM JIMHECHHBIX | CHUCTEM JIMHEHHBIX
P- YpaBHEHMUI, CUCTEM YPaBHEHUH, YpaBHEHMI,
N/I-1onk3 3Haer MAaTPUYHOTO JIMHEUHBIX MaTpUYHOTO MaTpUYHOI'O aHaIU3a
HEO0XOTUMBIE aHaIM3a U | ypaBHEHHH, aHaIM3a ujlc BO3MO>KHOCTBIO
MAaTEMATHUYCCKUEC BO3MOXHOCTBHO HX MaTpUYIHOT'O OCO6€HHOCTI/I ux OIICHUTH HX ITOJIHOTY
METObI 1 MIPUMECHCHUSA JJIs1 aHajin3a 158 MMPUMCHCHUA  JIA U CBA3b CO CMCXKHBIMU
peueHus 3ama4 | PCHICHUA 3a/1a4 | BO3MOXHOCTH MX | pEIICHUs 3aJay | O0nacTMu  3HaHUs
obecreyeHus obecrieueHus OPUMEHCHUA JUIS | oOecIIeUeHUS JUI pelIeHMs 3a7a4
3aIUTEI 3aIIUTHI PCLICHUS 331a9 | 331UTHI obecrnieueHUs
MH(pOPMALHH. nH(pOpMAITIH, obecrieyeHus uHGOPMAITUH. 3alUThI
3aIUTHI WHPOPMAIIH.
nHpOpMAaIHH.
NA-2onk3 Ywmeer Omcymcemeyrom Yacmuunvie Ymeem Vmeem
HpI/IMeHHTB ymenus YMmeHus MNPUMCHATH MNPUMCHATH METOAbI
COBOKyHHOCTB TIPUMEHATh METOABI | IPUMEHATH OCHOBBI anre6pbl aﬂre6pbl JJIA
H€O6XOZ[I/IMBIX anre6p1>1 IJIA | METOIBI anre6p1;1 JUTA pemenusa perenus 3a/1a4
MAaTeMaTHYECKHX peuieHuss  3amady | UL pEHICHHs | 33134 P F—
METOOB Juis | o0ecneueHus 3a1aq MCCICAOBANMA M | 3ampTe
3aIUTHI obecrneueHus MOJICITUPOBAHHS uH(popMaLun
pemeHnA 3ana4 podecCHOHANTbHO P ’
WH(pOpMAaIIH. 3aIIHTBI 1P TpeOyroImux
obecrieueHus 1 IeATENLHOCTH.,
SalTHI uHGpOPMAITUH. MHHOBAIIMOHHBIX
moaxoaoB U METOA0B
MHPOPMAITIH.
peIICHHS.
MU -30onk.3 Hanenen | He enaoeem | Yacmuumno Bnaoeem Bnaoeem nasvikamu
HaBBIKAMHU HasvlKamu gnaoeem HaesvlKamu MNPUMCHATb MCTOJbI
HpI/IMCHeHI/Iﬂ IPUMCHATL MCETOHBI | HasvlKamu MIPUMCHATH aﬂre6pbl I
COBOKYITHOCTH anreopbl JUTSL | IPUMEHSATh METO/IBI  aNreOpsl | pemeHus 3a1a4
HEOBX0THMEIX pellleHUs  3ajau | METOZBI anreOpsl | 1l PEHIEHMS | oGecrieyeHHUs
MaTEMAaTHYECKUX obecrieueHus UL PCIICHHA | sanad 3alINThI
3a/1au
METOZIOB Juis | 3QUTHTHI 6)1 obecrieueHus MHpOpMALHH,
perrenus sanaq uHpOpMaLUH. O0CCIICUCHUA 3aIUThI TpeOyIomux
P T — 3alIUTBI uHGOPMAITUH. MHHOBAIIMOHHBIX
UHQOPMAIHH. HOJXOJI0B H METO/I0B
3aIUTHI
peleHus.
HH(pOpMAITHH.

OueHuBaHue ypoBHS c(POPMUPOBAHHOCTH KOMIIETEHIIMH 110 JUCLUIUINHE OCYIIECTBIISAETCS
Ha ocHOBE «llosokeHust 0 MPOBEAEHUN TEKYLIErO0 KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOUHOU
aTTecTallud OOydYaroLIMXcsi MO 0oO0pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO 00pa3oBaHUs -
nporpaMMaM OakajlaBpuaTa, MHporpammam CHEHUaJIWTeTa, IporpaMMaM MarucTparypbl - B
(denepaqbHOM TOCYIapCTBEHHOM aBTOHOMHOM 0Opa30BaTEIbHOM YUPEXJICHUHM BBICIIETO
oOpa3zoBanus «CeBepo-KaBkasckuil ¢peaepanbHbii YHUBEPCUTET» B aKTyallbHOM peaaKIiH.



OIEHOYHBIE CPEJICTBA /11 TIPOBEPKU YPOBHSI COOPMHUPOBAHHOCTH KOMITETEHIIUI

Howmep IIpaBujbHbBIH 0TBET Conep:kaHue BoONpoca Komnerenmus
3alaHus
Bonpock! oTKpbITOro THIA (BOMPOCHI K 3K3aMeHy), 1 cemecTp
[Tox anreGpamveckoil CTPYKTypoll NHOHMMAIOT Bcsikoe | [JoHsiTHE aﬂre6pqueCK0ﬁ CTPYKTYPBL.
MHOYCCTBO, Ha KOTOPOM 33/IaHBI HEKOTOPBIC OMEPALMA | OcHOBHBIC AIreOPanIecKie CTPYKTYPHI
(T.e. 3aKOHBI, CTaBSIIUE B COOTBETCTBUE OJHOMY WJIU OIIK-3
1 nape 3JIEMEHTOB IO ONpeAeNEHHOMY MpPaBHIYy IPYyrou N-1onxs
’ 3JIEMEHT), O0JaJaroIfe ONpeaeIEHHBIMA CBOMCTBAMHU. N-20mks3
Paznuyatror crnenyromue anredpandeckue CTPYKTYPBI: N-30mnx3
MOJTyTPYIINA, TPYIIA, TEN0, KOIBIIO, TOJIE.
KommmekcHbIM YHUCIIOM Ha3bIBAECTCA napa | KoMInieKCHBIE YHUCIIA. CDOpMBI 3aIucH
JNEHCTBUTENBHBIX YHCET C YCTAHOBJICHHBIM MOPSIKOM
cnenoBanus z=(a,b), a=Re(z), b=Im(z). [leiicTBuTEeIHHBIC
YHClia BKIIOYAIOTCS B MHOKECTBO KOMILJIEKCHBIX YHCET. OITK-3
a=(a,0) - BemectBeHHOE uucio, (0,b) - yucTto MHUMOE W1
2. gucno. (0,1)=1 - mHMMas enuHMIa. AnreOpandeckas I/IZ[-ZOHK3
dbopmMa 3ammcu KOMIUIEKCHOTO 4rciia z = a + ib = Re(z) + HI[_3OHK3
i°Im(z). Tpuronomerpuueckas dbopma  3ammcH OTIKS
KOMILIEKCHOTO uncina: z = r(cosF +i sinF ). e - (popmyna
Diinepa)- noka3atenbHas ¢popMa 3amiCH KOMIUIEKCHOTO
guciia. F-apryMeHT, r — MOAyJIh KOMILIEKCHOTO YHCJIA.
KomriekcHoe uncio Z =(x,y) =x+iy n300pakaeTcs I'pauyeckoe MNPEACTABICHUE KOMILIEKCHOTO OIIK-3
3. B TuIocKOCTH XOY To4K0i M ¢ KoopauHaTamH (X,)’), T100 qucia WJ-1onks
BEKTOpPOM, Hadajgo KOTOPOro HaxoauTcs B Touke 0(0,0), 1203
a KoHer B Touke M(x,y). WT-30mxs




z = x + iy — anreOpanueckas popma 3anucu

KOMILICKCHOI'O 4yucja, Torga

71 %2, =+ )4, +iny )=l 0, J+ily 42

JlericTBUA HaJl KOMILUIEKCHBIMH YHCJIaMHU

OIIK-3
21 %% =l +iy Py +iyy )=, +iny, + UJI-1omks
. 2 . N-20nxs
oo V), :(XMQ g )'”(xm +x2y1) U-30mks
A Bk _ X%ty 09, XVt X))
Zy I % X3 +y3 X3 + 3
[IpsmoyronpHas Tabnuna u3 m - n 4ucen, cojepxamas | [[oHsTHe MaTPHUILIBI. HCﬁCTBHH HaJ MaTpULAMUA
m — CTPOK W K CTOJIOIIOB HAa3bIBACTCS Mampuyell. OIIK-3
JeiicTBus: W-1omxs
1.Cnoxxenue MaTpui] OIMHAKOBOTO pa3Mepa. N-20mxs3
2.YMHOXKEHHE MaTPHUILIbl HA YKCIIO. W-30mnxks
3. YMHOXEHHE MaTPHII.
[IpsimoyronsHOM M,anI/II_Ief/’I pasMepa m Ha n HasbIBaeTcs | Buabpl MaTpUIl
coBokymHocTs 77 7! upcen, pacmonoXeHHBIX B BUIE
OpSMOYTOJIBHOM TaOJMIIbI, CoAepXkalel m CTPOK M n
CTOJIOIIOB. )
Marpunia pasmepa m N gee snements: KOTOpOU
paBHBI HYJIIO, Ha3bIBAIOTCS HYJIEBOH MaTpuIle U OIIK-3
ob6o3nauaercs yepes 0. WJ-lonks
KBagpaTHbie MaTpuilbl, Y KOTOPBIX OTJIWYHBI OT HYJIS WJ-20mk;
JIMIIL DJEMEHTHI TJIABHOW JHWaroHaji, Ha3bIBAIOTCS WA-30mks
JUaroHaJIbHBIMA MaTPHUIIAMHU.
Ecnu Bce snemMeHTHI i JIMarOHAJIbHON MaTPHUIIBl PaBHBI
1, To MaTpuIla Ha3bpIBACTCS SIUHUYHON M 0003HAYAETCS
OykBoii E.
Ilycre A — KBajpaTHas Martpulia n-ro mnopszaka. | OOpaTHas MaTpHIa OIIK-3
KBaapaTtnas matpuna X (TOro ke mopsiika n) Ha3pIBaeTcs WJI-10omks
obpatHoM misg A, eciit AX = XA =E. WJ-20mk3




UI-3onks

ITpaBuiio TpeyroapHuKa (pasuio Capproca).
ayp 4y a4

Brruncnenue onpenenutens 3 mopsiaka

OIIK-3
A=lay  ay  ay| =a),05053 + A150,5305) + ;03505 - WJI-10mk3
d3) azy Az N-20mk3
- (130903, + 4,205,033 + ay3a3,0;) M-S
1. Onpenenurens He MEHSETCS IPH TPaHCIOHUPOBaHUH. | CBOMCTBA ONPEACIIUTEICH
2. Ecnu oyiHa U3 CTPOK OMpEAeNIUTENsl COCTOUT U3 HYJIEH,
TO ONpPEIEIUTENh PABEH HYIIIO.
3. Ecnu B ompenenutene INepecTaBUTh JBE CTPOKH,
OTIPEICTTUTENh IIOMCHSIET 3HAK.
4. Omnpenenurtenb, COJAEpXKAIIUA JBE OJUHAKOBBIC
CTPOKH, PaBEH HYIIIO.
5. Ecim Bce ny1eMeHTBI HEKOTOPOW CTPOKH ONPEIEITUTEIIS
YMHOXUTh Ha HEKOTOpOe 4ucio k, To cam onpeaenuTensb
YMHOXHUTCS Ha K.
6. OnpeienuTenb, COASPKANIUN ABE MPONOPIIHOHATBHBIC OIIK-3
CTPOKH, PaBEH HYIIO. ' WJT-1omgs
7. Ecnm Bce »3JEMEHTBI 1-1 CTPOKH OMNpPEACIIUTENS U120
IpEJICTaBIIEHb] B BUJIE CyMMBI JIBYX CJaraeéMbIX a;j = bj + WJT-30mc

¢ (=l,m), To onpemenurens pasen cymme
OTIpeieNIUTENeH, Y KOTOPhIX BCE CTPOKH, KpoMe i-OH, -
TaKHe e, KaK B 3aJJaHHOM OTpeenTelNe, a i-51 CTpoKa B
OJIHOM M3 CJIaraeMbIX COCTOMT U3 JJIEMEHTOB bj, B IpyroM
- U3 DJIEMEHTOB C;.

8. Onpenenurens HE MEHSIETCS, €CIIU K DJIEMEHTaM OJHOU
U3 €ro CTPOK MpUOABISAIOTCS  COOTBETCTBYIOIIUE
3JIEMEHTHI JPYrol CTPOKH, YMHOXXEHHbIE Ha OJHO U TO
K€ YUCIIO.

3ameuanue. Bce CBOMCTBA OCTaIOTCS CHPaBEJIMBBIMH,




€CJIM BMECTO CTPOK B3ATb CTOJI6LIBI.

MarpuyHoe ypaBHEHuE BHJIA AX =B  umeer
pelIeHUe, €CIM MaTpULIbI A u B- KBaJpaTHbIE
MaTpulbl OJMHAKOBOTO TMOpSAAKA W MaTpuLla A-
HEBBIPOXKJEHHAs, T.€. detA ' 0 | B srom ciy4ae Juist

Pemienne  MaTtpuyHOrO  ypaBHEHHs  BUJA

AX =B

marpuusl A cymecrByer obparsas marpuma A . OIIK-3
10. | YmHoxas cnesa oGe wactu ypasuenms AX =B na W1-1onks
A" monydum UA-20nk
’ Ry NI-30mks
A'AX =4"'B , TIe — =7 enunnunas
MaTpHIIa, TOT[a KCKOMas MaTpHUIIa:
-1
X=AB.
i a, . MuHOopel W anreOpaWdyecKue  JAOTOHEHUS
MuHopoM J smemenra !/ onpenemutens d n-ro
9JICMCHTOB OIIPCACIUTCIIA
HOpAJIKA HA3BIBAETCA ONPEAEIMTENb IMOpsAaka n-1,
KOTOPBIM mojyuyaercs u3 d BHIYEPKUBAHMEM CTPOKU H
CTOJIONA, COJIEPKALINX JTAHHBIH 2JIEMEHT.
a. .
AnrebpanyeckuM  JIOTOJHEHUEM  DJIEMEHTA L
. OIIK-3
onpenenutens d HazbiBaeTcs ero MuUHOp '/, B3ATHIM W1 o
11 .
. _ 1+ I/I -2
CO 3HAKOM ( 1) . AlreOpanyecKoe JIOMOJHEHHE HA-2onk
u y NJ1-30mks
snmementa '/ Gynem obo3Hauath Tak ' /. Takum
obpazom,
i
A =1,
LJ LJ




Omnpenenutenab paBeH CyMMeE MPOU3BEACHUN BceX
9JIEMEHTOB MIPOU3BOJIBHON €0 CTPOKHU (MM CTOJIOIA) Ha

PaznokeHne ompenenuTens IO CTPOKE
WJIM CTOJIOIY

ux anreOpavyeckue gonoaHeHus. MHaue rosops, numeer OIIK-3
. MeCTO pazioxeHue d 1o 3eMeHTam i-i CTPOKH L - 1omxs

d=ailAil+ai2Ai2+. +ainAin (=) gﬂ'éom“

WM - TO cTos0ua A-3omks

d=aljAlj+a2jA2j+..+anjAnj  (=07),

Onemenmaphvimu  npeobpasosanusmu  mampuysl | DIEMEHTApHbIC TPeoOpa30BaHUS  MAaTPHIIBI.

Ha3bIBAIOT CJIEAYIOLINE IPeoOpa3oBaHus: DKBUBAJICHTHBIC MATPHIIbI

1) yMHOXXEHHE CTPOKHU Ha YUCIIO, OTIMYHOE OT HYJI;

2) mnpubaBieHUE K OJHOHN CTPOKE APYroi CTPOKH; OIIK-3
13, 3) mnepecTaHOBKY CTpOK; N-1onxs

4) Takue xe npeoOpa3oBaHUs CTOJIOLIOB. N-20nks

JIBe MaTpuIlbl Ha3bIBAIOTCS SKBUBAJICHTHBIMU, €CJIH OJHA N-30mnx3

U3 HUX TOJY4YaeTcsl U3 APYrod ¢ MOMOIIBI0 KOHEYHOI'O

MHO’KECTBA AJIEMEHTapHbIX MTPE0OPa30BAHUM.

PaCCMOT‘pI/IM ] MpAMOYTOJIbHYIO Marpuny Panr MaTpUIIbI

pa3Mmepa m N Ecm B >r0it MAaTpPHULIE BBIIEIUTH

npou3BOIbHO Kk CTpok W Kk CTONOIOB, TO DJIEMEHTHI,

CTOSAIIME HAa IEPECEUEHUN BBIJCIECHHBIX CTPOK U

CTOJIOITOB, O0Opa3ylOT KBaapaTHYH MaTpuily Kk-ro OITK-3

nopsaka. Onpenenurenb 3TOH MaTpULbl Ha3bIBAETCS W1 o
14. | munopom k-ro mopsiaka marpumsl A. O4eBHAHO, YTO W20

MaTpuia A obiazaeT MUHOpaMH Jito0oro mopsiaka ot 1 W1-3 01

JI0 HAaUMEHbIIEero u3 yrcea m U n. Cpeau BceX OTIUYHBIX
OT HyJI1 MUHOpPOB MaTpulbl A HaWJeTcs MO KpalHen
Mepe OJMH MHUHOp, TMOpSJAOK KOToporo Oyner
HanOonpM. HanGonpmuii U3 NOPSIKOB MHUHOPOB
JJAHHOM MAaTpHLbl, OTIMYHBIX OT HYJs, Ha3bIBaeTCA




pPaHIOM MaTpHIIbI.

Panr marpuisl HaxoauTcs JMO0 METOAOM OKaiiMIIeHUs
MHUHOpOB, oo METOJIOM 3JIEMEHTapHBIX
npeoOpazoBanuil. [lpu BBIYMCIEHUM paHra MAaTPUILBI

MCTOI[BI BBIYHCJICHUA paHTI'a MaTPHIIbI

HEePBbIM CIIOCOOOM CIIEyeT IMEepPeXOIuTh OT MHUHOPOB OIIK-3

15 HU3IIHUX TOPSAIKOB K MHHOpPaM 00Jiee BBICOKOTO MOPSAKA. WJI-10mks3
" | Ecmn yxe Haiinen muHOp D k-ro mopsigka marpuis A, NI-20mks

OTJIMYHBI OT HyJS, TO TPEOYIOT BBIYUCICHUS JIUIIh N-30mnxs3

muHOPSI (k+1)-ro nmopsiaka, okaiimistomue munop D, T.e.

coJIiepXKaIlie €ro B KadecTBe MHHOpa. Ecimm Bce oHuM

paBHBI HYJIIO, TO PAHT MaTPHILLI paBeH K.

Bonpockl OTKpEITOTO THIIA (BOIPOCH ISl COOECEIOBAHMS), 2 CEMECTP

Cucrema TMHENHBIX yPABHEHUH, HE UMEIOIIas HU 0HOr0 | COBMECTHAsS, HECOBMECTHASI CUCTEMA JIMHEMHBIX

peuieHusi, HasblBaeTcs  HecoemecmHou. Cuctema, ypaBHeHuii. Teopema Kponekepa-Kamemmu

obnanaromasi XoTs Obl OJHUM PEIICHUEM, Ha3bIBACTCS OIIK-3
16 coemecmnou._Teopema Kponekepa-Kanmemnu. s Toro W-1omnxs

" | 4TOOBI cucTeMa JIMHEHHBIX ypaBHEHUHN Oblila COBMECTHA, N-20nxs3

HEOOXOJAMMO U JOCTATOYHO, YTOOBI paHT MaTPHIILI ITOM WJI-30mks3

CHUCTEMBI ObLT paBEH PaHTy €€ PaCIIMPEHHON MaTPHIIBI

Cucrema, coxepkamast # nnHelHbIX ypaBHeHHH ¢ F | HeBBIpOXKICHHBIC CHUCTEMBI JIMHEWHBIX

HEWU3BECTHBIMU: AXX = , HasbiBaeTcs | YPABHEHUH. MeTonbl penieHus

HEBLIPOXKIEHHOM, ecaM  ocHoBHas Marpuna A

HEBBIPOXKJAEHHAsl. MaTpu4Hbld METOJ PELICHUS CUCTEM

JUHEHHBIX YpaBHEHUH ompenensercs GopMyIioi: OIIK-3
17. X=4"8 e

Meton Kpamepa: Ecnu onpenenuresib MaTpyiibl CACTEMBbI WI-30mcs

OTJIMYEH OT HyJIsl, TO CUCTEMa UMEET pellieHUe U IPUTOM
TOJBKO OAHO. DTO pelIeHue onpeaensercs (opMyIaMu:

Dk

X, = , TIe A — omnpenenTeNb MaTPULIbI CUCTEMBI U

Ax — onpeieuTeab MaTPHUIIbl, TOJTY4aeMOU U3 MaTPHUIIbI




CUCTEMBI 3aMeHOM k—oro cronbua cTojioiomM cBOOOIHBIX
YJICHOB.

Bekrop — HanpaBIleHHbIN OTPE30K. JINHENHBIE OllepaLin: Bekropbl. JInneible onepauun Haj| BEKTOpamMu HOHIK -3
18. | Cnoxenue BEKTOPOB. Brrunranne BEKTOPOB. I/Iﬁ:ZOHKs
[IpousBenenne BEKTOpa HA YUCIIO. U H_igij
Ilycte nmaHbel 1Ba BeKTOpa <€ U t CKaJmpHLIMH Cransproe TIPOM3BCACHNC BEKTOPOB.
BelpaxeHne d4epe3 KOOPAHWHATBI BEKTOPOB.
IIPOU3BEIECHUSAMHU JIBYX BEKTOPOB 8 u ]Z Ha3BIBACTCA | CraysipHOE MPOU3BEACHUE MEPICHINKYIIAPHBIX OIK-3
o YACIIO, PABHOE TPOHM3BENCHUIO JUIMH 3THX BEKTOPOB, | o eKTOPOB. W11 oy
.| YMHOXK€HHOMY Ha KOCHUHYC yIja MEXIy HHUMH. WII-20063
CkassipHO€E ITPOU3BENCHUE ABYX BEKTOPOB PaBHO CyMMeE WJ1-30mmcs
IPOM3BEIEHUI UX OJHOMMEHHBIX KoopauHaT. CkaisipHOe
IPOU3BEIECHUE JIBYX MEPHEHIUKYJSIPHBIX BEKTOPOB
pasHo 0.
1.CKaIsipHOE TPOM3BEEHUE IBYX BEKTOPOB 2 u ]: CBoiicTBa CKAJLAPHOTO ITPOU3BCACHUSA BCKTOPOB
oOpamraercss B HyJlb B TOM Cilyd4ae, KOTJa IO KpaiHeu
Mepe OIWH M3 BEKTOPOB SBIIAECTCA HYJIEBBIM WM €CIIU
BEKTOPBI NIEPIIEHANKYJISPHBI.
2.CxanspHOe pousBeIeHNe BYX BeKTopoB a U b pasHo
IIPOU3BENEHUIO JIMH 3THX BeKTOpOB €CJIM JIaHHBIC
BEKTOPbI NapajuIeIbHBL, T. €. OIIK-3
20, =0 = Ao
UA-20mks
Otcrona cinenyert, 4To CKasIpHOE IPOU3BEIEHUE BEKTOPA WI1-30mc:

Ha caMmoro ce0si paBHO KBaJpaTy JUIMHBI 3TOI0 BEKTOPA,

-\ =2
T.€¢. a>a :‘a’ .

3.CxansipHoe TpOU3BEJEHUE JBYX BEKTOpPOB oO0janaer

HepeMeCTI/ITeHLHHM CBOMCTBOM YMHOKEHUSI:
4.C1<anﬂpﬂoe MPOU3BEACHHE oOJazmaer




pacupCaACIUTCIbHBIM CBOMCTBOM OTHOCHTEIHLHO CYMMBI

BEKTOPOB: g+ l_))>6 :@6)+ @6 )‘

au b 3aJaHbl B

Bripaxxenue CMEIIaHHOTO

IIycts  BEKTOpHI KOOpAUHATAX BCKTOPHOTO U
- - MPOU3BEJICHUNA Yepe3 KOOPAMHATHI MHOKHMBIX
a =\x, Yy 2§ b = Xy, Vs Zy|- Torna
BEKTOPOB.
— |t a Aaxa | U
ab |=cj ; ;
P1V2%2] |22 Xaf X2 I
[TycTh maHBI TpH BEKTOpa B KOOPAWHATAX OIK-3
21 a= b= c= N-1omks3
ol a={x, L2800 =%, 05,2, ¢ =X, V5,2 ) Torma UJT-20mic:
CMEIIAHHOE TMPOU3BEACHHE OJTHX BEKTOPOB MOXKHO NJI-30mK3
BBIYHCIIUTH 110 (hOpMYJIE:
xl yl Zl
([able) =|x, y, z,].
x3 y3 Z3
BekTopHOE TpOM3BEICHNE JBYX BEKTOpOB d U b pasHO CBoiicTBa BEKTOPHOTO IPOU3BE/ICHHS BEKTOPOB
HYJIEBOMY BEKTOPY B TOM U TOJILKO B TOM cllydae, Korja
9TH BEKTOPHI NapaJuICIbHEI.
N3 »rtoro cmoiicTtBa  ciemyer, dYTO  BEKTOPHOE
npousBeqieHne JI000ro BEKTOpa Ha caMoro ceds, T.e. OIIK-3
- -1
22. [aa =(. H-1omnks
N-20nks
BexkropHoe MIPOU3BE/ICHNE JIBYX BEKTOPOB U300
AHTHKOMMYTATHBHO, 3 UMCHHO:
[ab|=- lpa]
BekrtopHoe mpowmsBenmeHue  00JagaeT  CBOMCTBAMU

COUYCTATCIIbHOCTH OTHOCHUTCIIbHO YHMCJIOBOI'O MHOXKHTCJIA !




a _asz aa >5szu [5)613J.

BexkTopHoe  mpousBelneHHME ~ BEKTOPOB  00OJjagaer
pacrpenenTeIbHbIM CBOWCTBOM OTHOCHUTEIIBHO
BEKTOPOB.

Bektoper  4y,...,4,, BEKTOPHOro mpocTpaHCTBa R
Ha3bIBAIOTCS JIUHEIIHO 3A6UCUMBIMU, ECITU CYIIECTBYIOT
Takue umcna | 1,| 2,...,| m»> HE paBHBIC OJIHOBPEMEHHO

HYJIIO, YTO WX JIMHEHHAas KOMOMHAIMS paBHA HYJICBOMY
BEKTOPY:

la +l,a,+..+ a =0

N-MEpPHOE JINHENHOE TPOCTPAHCTBO

B nporuBHoM ciywae (T.e. KOTJa HYJIb-BEKTOp OIIK-3
23. | nonywaerca Ttompko mpu |, =0," i :L_n) BEKTOPEI g}:[-lonm
H-20mk3
a,,a,,...4, Ha3BIBAIOTCS JUHEHHO HEe3A8UCUMBIMU. WUA-3onks
JInneiiHoe npocTpancTBO R Ha3bIBaeTCs N-MEPHBIM, €CIIN
B HEM CYUIECTBYET N JJUHEHHO HE3aBUCUMBIX BEKTOPOB, a
mo0bie  (nt+1) BEKTOPOB yXKe SIBISFOTCS  JIMHEHHO
3aBUCUMBIMU. Pazmepnocms npocmpancmea — 3TO
MAaKCHMAJIBHOE YHCIIO COAEPKAIIUXCS B HEM JIMHEHHO
HE3aBUCHUMBIX BekTOopoB. OO0Oo03HayaeTcs pa3MepHOCTh
dim ®.
Bomnpocs! 3akpsiToro tumna, lcemectp
g -8 -1 -48
Ecnu A=gs 12 =, aB=
@ OIIK-3
20 0 2 390 UJ-lonk
24. A <
1 0 -7 -9- . N-20nks
., TO MOKHO HanuTH N-30mk3




A) 2AB
B) 3BA
B) 2A-4B
T) A+0,5B
J1) A+3B

25.

a 20 a2 40
Jlanbl MmaTpuLbl 4 =§3 =’ B=go =,
Og 3¢

Brruucnure (4B)T+A+3B
& 2006

A) €17 275

a2 40

& 323

2ell 996

€21 355

ng 79
€8 255

Bl 69
Ay €10 205

b)
B)

OIIK-3
N-Tonks
UA-20nks
U-30nks

26.

T
Ecimn A= 93 _, B=(5 6), 0 AB paBHo

&g

L@ 2150
)530255

OIIK-3
U-1onks
N-2onk3
UA-30nks




230 159
B)¢- 10 - 25-

&0 304
B)(6 7)

a0 126
r)¢ls 182

825 304

27.

1 -2 3

Ompenemurens D=|0 1 2| paBen
4 -1 1

A)4

b) 8

B) 7

I)-3

JD) -25

OIIK-3
U-1onks
W-2onx3
UA-30nks

Bompockl 3aKkpbITOro THIIA, 2 CEMECTp

28.

Cpennee apudmeTnueckoe KOPHEH CHCTEMBI
i2x- y+2z=0,
.|
ypaBHeHU# |4x + y +4z =6, paBHO

L ix+y+22=4

OIIK-3
WA-1omnxs
N-20mk3
W/I-30mks




Al
B)2

B) -1
r) -2
1) -4

CkasipHO€  NPOU3BENEHUE  BEKTOPOB  C
koopauHatamu {-2;1;3} u {0;1;1} paBHo:

A)l OIIK-3
29 B) 0 N-1onks
' 2 N-20mk;3
B) - NJ1-30nks
s
) 4
JlnuHa BEKTOpa, MOJy4aeMoro B pe3yJbTaTe
BEKTOPHOI'O  MPOMU3BEACHUS  BEKTOPOB  C
koopauHatamu {-2;1;0} u {0;2;2} paBHa OIIK-3
30 A) 6 I/II['IOHIG
' b) 4 N1-2onks
B) 7 UI-30nks
I8

D5




2. Onucanue MIKAJbI OLeHUBAHUSA

B pamkax peHTHHTOBOM CHCTEMBI YCIIEBAEMOCTh CTYIEHTOB IO IUCIUTUIMHE OIICHUBACTCS
B XOJIc TEKYIIEro KOHTPOJS W MPOMEKYTOYHOH arTecTaruu. PeWTHHTOBas CHUCTEMa OICHKU
3HAHWUN CTYJICHTOB OCHOBAaHA HA MCIOJIh30BAaHUH COBOKYITHOCTH KOHTPOJIBHBIX MEPOIPHUATHH 1O
MPOBEpPKE TPOMJICHHOTO Marepuasia (KOHTPOJIBHBIX TOYEK), ONTHMAIBHO PACIOJIOKEHHBIX Ha
BCEM BPEMEHHOM MHTEPBAJIC U3YUCHUS JUCIUILTUHBL. [[pUHIIUTIBI pEUTUHTOBON CHCTEMBI OIIEHKH
3HAHWW CTYJCHTOB OCHOBBIBAIOTCS HA TIOJIOKEHUSAX, ONMMCAHHBIX B [lo0keHNN 00 OpraHu3anuu
00pa30BaTeNbHOrO MpoIlecca Ha OCHOBE PEUTUHIOBOW CHUCTEMBI OLICHKH 3HAHHWH CTYACHTOB B
DI'AOY BO «CKDVY».

3. Kpurepuu oneHMBaHHs KOMIIETeHIHIi"

OueHka «OTIMYHO» BBICTABISIETCS CTYIAEHTY, €CIM TEOPETUYECKOE COJepKaHUe
JMCIUTUIMHBI OCBOCHO TTOJIHOCTBIO, 0€3 po0esIoB; NCUEPIIBIBAONIE, TOCIEI0BATEIBHO, YETKO H
JIOTHYECKH CTPOWHO HW3JIaraeT MaTepuai; CBOOOJHO CHpaBIseTCs C 3aJadaMH, BOMPOCAMH U
JpYTrMMU BUAAMH IIPUMEHEHUs 3HAHUW; UCIOJIB3YET B OTBETE JOIOJHUTEIBHBI MaTepuanl Bce
pPEeLYyCMOTPEHHBIE MPOTPAMMOM 3a/laHUs BBINOJIHEHBI, KAa4€CTBO MX BBIIIOJIHEHHUS OLICHEHO
qrcIoM 0aioB, OJIM3KUM K MAaKCUMAJIbHOMY; aHAJTU3UPYET MOJTYYECHHBIC PE3yJIbTaThl; IPOSBISET
CaMOCTOSITEJIBHOCTb MPHU BBINIOJIHEHUU 3aJaHUI.

OneHka «XOpoIlo» BBICTABISAETCS CTYAEHTY, €CIU TEOPETUYECKOE COJEp)KaHUe
JUCIUIUIMHBL OCBOCHO IOJHOCTBHIO, HEOOXOAMMBIE NMPAKTUYECKUE KOMIIETEHIIMH B OCHOBHOM
c(hOopMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi 00ydeHUs yueOHbIe 3aaHUs BBITIOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHS JOCTATOYHO BbICOKOE. CTyJIEHT TBEPAO 3HAET MaTepHuall, TpaMOTHO U
10 CYLIECTBY M3JIaracT ero, He JOIyCKas CyIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOIIPOC.

OueHka «yJIOBJIETBOPUTEIBHO»  BBICTABISETCS  CTYACHTY, €CIIM TEOPETUYECKOE
coJiep’KaHue TUCUUTUTMHBI OCBOCHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOTO XapakTepa,
OOJIBIIMHCTBO IPEYCMOTPEHHBIX MPOTPAMMON 3a/1aHU i BBHITIOJTHEHO, HO B HUX UMEIOTCS OIINOKH,
IpU OTBET€ Ha IIOCTaBJICHHBIM BOIPOC CTYIAEHT JOIYCKA€T HETOYHOCTH, HEAOCTATOYHO
paBUIbHBIE (OPMYIUPOBKHU, HAOMIOMAIOTCS HAPYIIEHUS JIOTUYECKOW IMOCIEeT0BATEIbHOCTH B
M3JI0)KEHUH IIPOrPaMMHOI0 MaTepualia.

OneHka «HEyNOBJIETBOPUTEIBHO» BBICTABIAETCA CTYIAEHTY, €CIM OH HE 3HAeT
3HAYUTEJIBHOM dYacTH MPOrpaMMHOIO MaTepuala, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSIMHU BBINOJIHACT MPAKTUYECKHE PaOOThl, HEOOXOIUMbIE
IPAKTHYECKHE KOMIETEHIIMU He CPOPMUPOBAHBI, OOIBIIUHCTBO MPEAYCMOTPEHHBIX IPOTrPpaMMON
0o0yuyeHHs yueOHBIX 3a/laH1I He BBINOJIHEHO, KAUeCTBO MX BBIIIOJIHEHUS OLIEHEHO YHCIIOM 0aioB,
OJIN3KUM K MUHHUMAJIbHOMY.



