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IIpeaunciioBue

1. Hasnauenne s NpOBEPKM 3HAHMM, YMEHUH M HABBIKOB TEKYIIErO M IMPOMEXKYTOYHOIO
KOHTPOJISL.

2. ®OHJI OLEHOYHBIX CPEICTB TEKYIEr0 KOHTPOJS W MPOMEXKYTOYHOM aTTECTAllMM Ha OCHOBE
paboueii mporpaMMbl TUCHUIUIHHBI COCTABIIEH B COOTBETCTBHU C 00pa30BaTEIbHON MPOTPaMMOii

no HampasineHuro moarotoBku 10.03.01, yrBepkneHHON Ha 3acelaHUM Y4eOHO-METOANYECKOTO
coBeta ®PI'AOY BO «CK®VY» npotokos Ne_ ot «__ » 2021 .

3. PazpaboTunk Kazapos b.A., nouent kadpeapsr ®Oud

4. ®OC paccMOTpeH W YTBEPXKIEH Ha 3acelaHMu KaQeapbl (QU3MKH, DIEKTPOTEXHUKH U
AIIEKTPOIHEPTETUKHI
[Ipotoxosnn Ne_ oT «_ » 2021r.

5. ®OC cornacoan ¢ BeIMycKaromel kadeapoit xagenapsl HHPOPMALHMOHHON 0E30MacHOCTH,
CHUCTEM M TE€XHOJIOTUH
[TpoTokom Ne. oT «_ » 2021 1.

6. IIposenena skcnepruza ®OC. UseHsl SKCHEPTHON TPYNIBI, HNPOBOAMBILNE BHYTPEHHIOIO
AKCHEPTHU3Y:
[Ipencenarens

9KCH€pTHO€ 3aKIIFOYCHUEC: JAaHHBIC OLCHOYHBIC CpPE€IACTBA COOTBCTCTBYET Tpe60BaHI/IﬂM
(beﬂepanLHoro rocyaapCTB€HHOIO O6p8,30BaT€J'IBHOFO CTaHgapTa BBICIICTO O6pa?>OBaHI/IH,

PCKOMCHAYIOTCA IJI UCITOJIb30OBAHUS B y‘IC6HOM Iponecce.
« »

(moamuck)

7.Cpox neiictBus @OC oauH ro.
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MUWHUCTEPCTBO OBPA30BAHNS U HAYKH POCCUMCKOM OEJIEPALIUN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEK ICHHE
BBICLIEr0 00pa30BaHuUs
«CEBEPO-KABKA3CKUI ®EJEPAJILHBIN YHUBEPCUTET»
Wucturyt cepBuca, Typusma u qu3aitna (¢umuan) B r. [Iaturopcke

YTBEPXKIAIO

3ag. kadenpoit PDOuD
H.B.bananauna

« » 202 .

Bomnpocsl k 3x3ameny (1 cemecTp)
ba30BbIi1 ypOBEHB
3HaTh:
Martpuia. OCHOBHBIE TIOHSATHSL.
Buasr maTpui.
Onpenenurenu. OcHOBHBIE MOHATHS. CBOMCTBA ONPEAEITUTENEH.
MuHOpHI 1 anredpanvecKue JOTMOTHEHHS.

.HeBbIpoxxiennass matpuna. [lpucoenunenHas matpuna. TpaHCIIOHMpOBAHHAsT MaTpHUIA.

OOparHas maTpuIia.

Panr matpuiiel. DneMeHTapHbBIE TPEOOpa30BaHUS MATPHII.

CucrteMbl TUHEWHBIX ypaBHEHU. OCHOBHbBIEC MOHATHS. MaTpruyHasi 3alKCh.
HeBbIpokieHHBIE CUCTEMBI TUHEWHBIX ypaBHEeHHI. D@opmyrel Kpamepa.
Metoa 0OpaTHON MaTPHIIBI.

. Teopema Kponekepa — Kanemim.

. Pemmenue cucrem nMMHEHHBIX ypaBHEHUM MeToA0M ["aycca.

. Bextopsl. OcHOBHBIE nOHATHS. KoJmMHEeapHble, KOMILJIaHAPHBIE, PABHBIE BEKTOPBI.
. CkansipHO€ NpOU3BEIECHUE BEKTOPOB U €r0 CBOKWCTBA.

. Teopema 0 cKaJIIpHOM IPOU3BEACHUN BEKTOPOB B KOOPIMHATAX.

. BekTopHO€ npousBeieHnEe BEKTOPOB, €r0 CBOMCTBA, FEOMETPUUYECKUN CMBICIL.
. Teopema 0 BEKTOPHOM IPOU3BEACHUN BEKTOPOB B KOOPIMHATAX.

. CMmenanHoe Mpou3BeIEHUE BEKTOPOB, €r0 TEOMETPUUECKUNA CMBICI.

. bunapnas onepanusi.

. I'pynimown .

. HeiiTpasibHBIH 2J1EMEHT, CHMMETPUYHBIN JIEMEHT.

. Honyrpynna, rpynna u noarpynna. [Ipusenure npumepsl.

. Konbna. Tena. [oss. [IpuBenure npumepsl.

. [loHATHE KOMILIEKCHOTO YHuCcIa.

. @OpMBI 3aIUCH KOMIUIEKCHOTO YHUCIIA.

. CoOcTBeHHOE 3HAYEHHE MATPHUIIBI.

. CoOCTBEHHBII BEKTOP MaTPHULIBI

. XapakTepuCTUYECKU MHOTOYUJIEH MATPHLIBI.

YMers:

JlenicTBHA Ha MaTpULAMHU.

PasnoxxeHue onpenenuTes 1o 3J1eMeHTaM HEKOTOPOTO psija.
AJITOPUTM BBIUMCIIEHUS MAaTPULIB, 0OpAaTHON JaHHOM.
ANropuTM BBIYHCIIEHHS PAaHT'a MAaTPUILIBL.

Pemenne CJIY metonom Kpamepa.

Pemenune CJIY meronom 0OpaTHOM MaTpHUIbL.



7. Pemenue CJIY meronom ["aycca.
8. JIuHenHbIe onlepanuy Haj BEKTOPaMHU.
9. CnoxeHue, BBIYMUTAHUE, YMHOKEHUE, JI€JIEHUE KOMIIJIEKCHBIX YHCEl.

Bnanets:

1.Crioco0pl BBIYHMCIICHHS OTIPENIEIUTENEH N-TO MOpsIKa.

2.Crioco0bl BEIYUCICHHUS MAaTPHUIIBl, 00OpaTHOM TaHHOM.

3. CriocoObl BEIYMCIICHUS paHTa MaTPHIIBI.

4.Pemienue HeBbIpokAeHHBIX CIIY.

5. UccnenoBanue CJIY Ha COBMECTHOCTb.

6.Pemenune npousBosbHbIX CJIY.

7.BbIYMCIIEHHE CKAIAPHOrO0, BEKTOPHOIO, CMENIAHHOTO TIPOM3BEICHUN BEKTOPOB IO
3a/IaHHBIM KOOPJUHATAM.

8.BrImoyiHeHMe JEMCTBUM HAJ KOMIUICKCHBIMHM 4YHCJIAMHU, 3aJaHHBIMH B II0Ka3aTeJIbHOM,
TPUTOHOMETPUUECKON (hopMax.

[IpoaBUHYTHIN ypPOBEHB
3HaTh:
1.CpolicTBa onepanuy TpaHCIIOHUPOBAHUS MAaTPULL.
2. Teopema Jlamnaca ¢ 10Ka3aTeIbCTBOM.
3.Heob6xonuMoe ¥ [0CTaTOYHOE YCIOBHME CYIIECTBOBaHMS OOpaTHOM MaTpULbI C
JI0Ka3aTeJIbCTBOM.
4.CgoiictBa pemeHuit ogqHopoaHoi CJIY.
5.CBoOICTBA BEKTOPOB JTUHEUHOTO MPOCTPAHCTBA.
YMers:
1.Jlokaxxute CBOMCTBA ONEpPALMKU TPAHCIIOHUPOBAHUS MATPHIL.
2.JlokaxuTe, 4TO paHT MAaTPHUIbI HE U3MEHSETCS MPH DJIEMEHTApHBIX MPEeoOpa3OBaHUIX
MAaTpULIBIL.
3. Ilycts A — maTpuma. [lokaszars, uTo onpeaenuteas MmaTpuisl E-A pasen 0 wm 1.
4. HaiiTu Bce KBaJIpaTHbIC MATPHILIbI, YAOBIETBOPSIONINE YCIOBHIO

o0 o)
0 0)

5.I1ycts A u B KBajipaTHBIE MATPHIIHI C YHCIOBBIME KO(pDHUIIMEHTaMH Takue, 4to A% = A,
B2 =B, A B = B- A. JIokasats, uto onpenenurens det(A— B) MokeT MpHHUMATh TOJIBKO
3Hauenus 0, 1, -1. [IpuBectu npumepsl.

Bnaners:

1.Anroput™ npuBeACHUS KBaAPATHUHON (POPMBI K KAHOHUYECKOMY BHTY.

2. 3anmmure Matpuny (AT)T

3. OnpenenuTe, SBISETCA U PaBEHCTBO BepHbIM: (A+B)(A-B)=A%-B2

1. Kputepuu oneHnBaHus KOMIeTEeHIMIi

OI_IeHKa «OTJIMYHO»  BBICTABJIACTCA CTYACHTY, €CJIU TCOPCTUUYCCKOC COACPIKAHUC
JUCHUIINIMHBI OCBOCHO IOJIHOCTEBIO, 0e3 HpO6CHOB; HUCUCPIIbIBAIOLIC, MTOCICA0OBATCIBHO, Y€TKO U
JJOTHYCCKH CTpOﬁHO H3JjlaracT Marcpuali; CBO60)1HO CIIPaBJISICTCA C 3aJadaMu, BOIIpOCaMU U
APYruMHu BUJaMU NIPUMCHCHUSA 3HaHI/II71; HCIIOJIB3YET B OTBCTC JONOJIHUTEIbHBIN MaTrepuail BCC
npeaAyCMOTPCHHBIC HpOFpaMMOﬁ 3aaHus  BBIIIOJIHCHBI, Ka4YCCTBO HX BBIIIOJIHCHHUA OICHCHO
YHUCJIOM 68.J'IJ'IOB, OJIM3KUM K MAaKCUMAJIbHOMY; aHAJIM3UPYCT NOJTYUYCHHBIC PE3YIIbTATHI; ITPOABJIACT
CaMOCTOATCIIbHOCTD ITPU BBITIOJIHCHU A 3aJIaHUil.



OneHka «XOpOILO» BBICTABISIETCSl CTYIAEHTY, €CIIH TEOPETUYECKOE COJEp)KaHUe
JMCUUIUIMHBL OCBOCHO TMOJIHOCTHIO, HEOOXOAMMBIE MPAKTUYECKHE KOMIETEHIMH B OCHOBHOM
cOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHBIE POTpaMMOil 00y4yeHHsl y4eOHbIe 3aJaHusl BBIIIOJHEHBI,
KayeCTBO MX BBIIIOJHEHUS JOCTaTOYHO BbICOKOE. CTYIEHT TBEPJO 3HAET MaTepuai, rPaMOTHO U
10 CYLIECTBY M3JIaraeT ero, He JI0IycKas CyIeCTBEHHbIX HETOYHOCTEN B OTBETE HA BOIIPOC.

OneHka  «yIOBJIETBOPUTENILHO»  BBICTABISETCS  CTYIAEHTY, €CIM  TEOpPETHYECKOe
CoJiepKaHNe TUCHUTUTMHBI OCBOCHO YaCTUYHO, HO TIPOOEIBI HE HOCAT CYHIECTBEHHOTO XapaKTepa,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOTPAMMOH 3aIlaHHH BBHITIOJTHEHO, HO B HUX UMEIOTCS OIINOKH,
IIPY OTBETE HA MOCTABJICHHBIN BOIIPOC CTYJEHT JOIYCKAE€T HETOYHOCTH, HEIOCTATOUYHO NPaBUIIbHBIE
(GOopMyJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTMYECKOM II0C/IE€AOBAaTEIbHOCTH B H3JI0KEHUH
IIPOrpaMMHOI0 MaTepuaia.

OneHka «HEYJOBIETBOPUTENIBHO» BBICTABISIETCS  CTYIEHTY, €CIM OH HE 3Haer
3HAYUTEJIbHOW YaCTH NMPOrpaMMHOIO MaTepHaia, JOIMYCKaeT CyIIECTBEHHbIE OIINOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPyJHEHUSIMU BBINOJHIET NpPAKTHYECKHe paboThl, HEOOXOJMMbIE NPAKTUYECKUE
KOMIIETEHIIMM HE C(HOPMUPOBaHbI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoON 00ydeHHUs
y4eOHBIX 33JaHUI HE BHINIOJHEHO, KAYECTBO X BHIMOJHEHHS OLIEHEHO YUCIIOM 0aioB, OJIM3KUM K
MHHHMMAaJIbHOMY.

2. Oﬂncaﬂne HIKAJbl OIICHUBAHUMA

[MIpomexyrounass arrectariss B (GopMme 9SK3aMeHa TPEIyCMaTpPHBAeT TPOBEIACHHE
00s13aTeILHOM K3aMEHAITMOHHON Mpotieaypbl u orieHuBaercs 40 6ammamu u3 100. MuHManpHOE
KOJIMYECTBO Oa/yioB, HEOOXoauMoe I JIoOMycka K DJK3aMeHy, cocTaBiseT 33 Oamia.
HOJ’IO)KI/ITCJ'II)HI)II\/'I OTBECT CTYJIGHTa Ha DJK3aMCHEC OIICHUBACTCA peﬁTI/IHFOBBIMI/I 6aJ'IJ'IaMI/I B
muanmazone ot 20 mo 40 (20<S,<40), omenka MeHbime 20 OalIOB CUHTAETCS
HEYZOBJIETBOPUTEIIHHOM.

[IIxayia cOOTBETCTBHS pEUTUHTOBOTO Oajiia 3K3aMeHa S5-0a/uIbHON cucTEMe

PeliTHHTOBBIN 02/1J1 IO AUCHMIITIHHE Onenka o 5-6aadJpHOH cuUcTEMeE
35-40 OT1innyHO
28 — 34 Xopo1io
20— 27 Y 10BIIETBOPUTETBHO

3.MeTomuyeckue MAaTepHAJIbl, ONpeNeISIoNe MPolexypPbl OLeHUBAHUSI 3HAHWIA, YMEHMIA,
HABBIKOB M (WJIM) ONbITA [eATEJbHOCTH, XAPAKTEePU3YIOIMX IJTanbl (GOpMHPOBAHUS
KOMIIeTeHIU
[Ipoueaypa mnpoBeneHHs IK3aMeHAa OCYIIECTBIseTcss B coorBeTcTBUU ¢ [lonokeHuem o
MIPOBEJCHUM TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH M IMPOMEXKYTOUHOM arTecTaiy OOYydYaroIiuXcs Mo
00pazoBaTelbHBIM IporpaMMam BbIcIiero oopazoBanusi B CKDY.
B sk3ameHalmoHHBIM OWJIeT BKIIOYAIOTCS | TEOpeTWYecKHid BOIPOC U JIBA MPAKTHUECKUX
3aaHusL.
Jns moarotoBku 1o Owunery otBomuThes 40 muH. [Ipy MOAroToBKe K OTBETY CTYIOEHTY
MIPEAOCTABIISIETCS PABO MOJIB30BAHUS CIIPABOYHBIMU TaOJIUIIAMHU.

CocraBuTenb Kazapos B.A.

(moamuce)

« » 2019 r.




OueHOYHBIH JUCT

Ne ®.1.0. crynenra [TapameTpsl cocTostHUS 00pPa30BaHHOCTH
/o [IpenmeTHO-MHDOPMAIIOHHAS COCTABIISIOIIAS JleaTenbHOCTHO-KOMMYHUKATHBHAS LlerHoCTHO-
00pa3oBaHHOCTH COCTaBJISIONIAst 00Pa30BAaHHOCTHU OpHUEHTAIIMOHHAS
COCTaBJISIIOIAs .
00pa30BaHHOCTH =
Kontposns- OOmieyueOHbIe YMEHHS U HABBIKA YpoBeHb YMenue I'pa- YMenue Ypo- ,L;
HO- pa3BUTHUS paboTatb ¢ | MOT- | HCIIOJB30- BEHb 2
METOIrYe- Ymenne VYmenne | YMeHue YCTHOM uHpopMa- | HOCTH BaTh aze- g
CKHI cpe3 | AQHAJIM3HpOBA | JIOKAa3bl- ACaTh peun nuen MOJIY4YEeHH KBart- E
Tb BaTb BBIBOJIbI bI€ 3HAHUA HOCTH
B camo-
MOBCEJTHEB | OIICHKH
HOW KU3HH
1
2
3
4
5
6
7
8
9
10
11
12
13
14




MUWHUCTEPCTBO OBPA30BAHNS U HAYKH POCCHUMCKOM OEJIEPALINUA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEK ICHHE
BBICIIEr0 00pa30BaHuUs
«CEBEPO-KABKA3CKUI ®EJEPAJILHBIN YHUBEPCUTET»
Wucturyt cepBuca, Typusma u qu3aitna (¢unuan) B r. [Iaturopcke

YTBEPXKIAIO

3ag. kadenpoit GDOuD
H.B.bananauna

« » 201 .

KommuiekT 3a1aHnii 1 BONPOCOB 110 TeMaM M CHHUIJIMHBI
BasoBblii ypoBeHb
Tema 1.
1.4BnsieTcs M cleayroliee MHOXKECTBO TPYIIONM, KOJBIIOM, IMOJEM OTHOCHUTEIBHO CIIOKECHUS
YHCEN U YMHOKEHHUS YUCEII:
- MHOKECTBO JEHCTBUTCILHBIX YHCEII;
- MHOKECTBO PAllMOHAIBHBIX YUCEIL,
-MHO>KECTBO LICJIBIX YHCET;
-MHOKECTBO HEOTPHUIATEIBHBIX PAITUOHAIBHBIX YUCETT;
-MHOKECTBO HAaTypaJIbHBIX YHCEII;
-MHO»X€CTBO HEOTPULIATEIBHBIX JIEUCTBUTEIbHBIX YHCET;
-MHOKECTBO YETHBIX LIEIBIX YUCET;
-MHOKECTBO HEOTPUIIATEIBHBIX LIEBIX YACEN;
-MHOYECTBO ITPOCTBIX YUCEI;
-MHO>KE€CTBO KOMIIICKCHBIX YHCEN?
Tema 2.
1.BeraucianTs:

a) (\/g—i)g;
6) (— \/ﬁ)3;
B) (-1+i+/3)%.

2. OnpeenuTh MOy/lb KOMILIEKCHOTO YHCIIA:
a) 2=2-31;6) 2=—T7+2i;8) 2z=3-4i;r) z=13—1;0) 22_4—_2_|;e) ZZLI_.
31 1+ 71

3. Brmonnure apI/I(bMCTI/I‘leCKI/Ie ﬂeﬁCTBHH Had KOMIITICKCHBIMHU 4YHCJIaMH. I/I306paSI/ITC
HalJeHHbIC YMCIIa Ha KOMIIJIEKCHOM IJIOCKOCTH.

L (1(+ Jéi)): ~60+2i Lo (2E12i)24';272; 4
2—i) —6+0i —2i) +5i
Lo (2+3i)° - (2-3i) |
48-(L+i)°

Tema 3.

1. /laHb!l KBaipaTHBIE MATPHILIBI 2—OTr0 TOPSAKA
A=(2;1;0;3) u B=(1;0;-1;-2).
Brruncaure cienyronye BoIpaXKeHU:
a) A+B; 6) A-B.
2. JIaHbI MaTpULIBI



A=(5;-2;1;1;0;4;-3;7;2), B=(2;2;3;-1;4;1;5;-3;0),
c=(1;-1;2;0;1;4;-5;3;6), D=(-1;2;3), F=(-2;3;1).
Brraucnure CICAYIONC MATPUYHBIC BRIPpAKCHU A (CCJ'II/I KaKa}l—HI/I6yI[I) onepanus He OnpceacicHa,
00BsICHHUTE, TIOYEMY):
a) A+B;
6) B-D;
B) A+B-C,;

r) AT+B:
1) D+F;

o) FT+A.
3. JlaubI KBagpaTHBIE MATPHUITEI 2—O0T0 TTOPSIIKA
A=(2;1;0;3) u B=(1;0;-1;-2).
BBI‘H/ICJ'II/ITC cnez[onmI/Ie BLIpa)KeHI/IHZ
a) A-2B;
0) 3A+2B;
B) 2A-4B.
4. JIaHBI MaTPUIIBI
A=(5;-2;1;1;0;4;-3;7;2), B=(2;2;3;-1;4;1;5;-3;0), C=
(1;-1;2;0;1;4;-5;3;6), D=(-1,2,3), X=(-2;3;1).
Brerancnure cnenyromme MaTpHYHBIE BBIpaXEHHS (€CTM Kakas—HHOYOh oOIlepamnus He OmpeseneHa,
OOBSICHUTE, TIOUEMY ):
a) 2A+B;
0) 2B-D;
B) A+2B-3C;
r) 3AT+B:
0 D' +2X;
e) 2X-D.
5. Jla"BI KBaApaTHBIC MATPHUITHI 2— OT'O TIOPSIKA
A= (2;1;0;3) u B= (1;0;-1;-2)
Brruucaure A-B, B-A u A-B-B-A.
6. JlaHBI MATPHITBI
A= (5;-2;1;1;0;4;-3;7;2), B = (2;2;3;-1;4;1;5;-3;0) , C =
(1;-1;2;0;1;4;-5;3;6), D= (-1;2;3;0;4;5), F= (-2;3;1)
BerurciuTe crieaymoonme MaTpUYHbIC BBIPAXKCHUS ( €CIM Kakas—HHOy/ab oIepanus He OmpeelicHa,
OOBSICHUTE, TIOUEMY ):
a)A-B u B-A;
6) D-C u C-D;
B) A-F u F-A;
r)D-F u F-D;
n) F-A;

T
e)F -A.

7.11ycte 3amaHbl MaTpuubl A pasmepa mi X N1 U B pasmepa my X no. Kakomy ycnoBuIO TOJKHBI
YIOBJIETBOPATH YMCIIA My,2 U N1,2, YTOOBI ObUIA ONPEAEIICHa onepanns cIoxkeHus Marpun A + B?

8.Ilycts 3amanbsl MaTpuibl A pasmepa muX N1 U B pasmepa mpX no. Kakomy yClIOBUIO IOMKHBI
YIOBJIETBOPSTH YHCIIA My, 2 U N1, 2, YTOOBI OBLIO ONpeneeHo npoussenenne Matpur A-B?

9. BelUMCINTD ONpENENNUTEND:

1 -1 2 3 =2

51 -4 1
1 1 -1 2 1

1 4 -1 5
12 1 3 -2 1

-4 1 -8 -
3 2 1 -2 3

3 2 6 2
2 1 3 4 5




Tema 4.

1.MccnenoBarh cuCTEMY JIMHEHHBIX YPABHEHUI Ha COBMECTHOCTH!

2X, + X, + 3%, = 1

2) X+ X - X, = -1

6)

Il
w

- 2X, + X, + 5X,
X, — 3% + 2% + 9%, = 5

X, + X, = 3X; = -],
2%, + X, —2X; = 1,
X, + X, + X3 = 3
X, +2X, = 3x; = L.

2. OnpenenuTh KOJIMYECTBO PEIISHH OTHOPOTHON CHCTEMBI JINHEHHBIX YpaBHEHUH:

33X, + 2X, — TX, =0,
-X, + X - X, =0,
2) 2X, — X, — X3 — X, =0,
—2X% + 3X, — 2X; + X, = 0;
2X, + X, + 3%, — X, =0,
5) 3X, + 2X, - 2x, =0,
3, + X, + 9% - X, =0,
4%, + 2X, + 7X; — 2X, = 0.

3.Ucnone3ys dopmynsl  Kpamepa, HaWTH pemieHUs CIASAYIOIMHUX CHCTEM JIMHEHHBIX
anreOpanvecKux ypaBHEHUMN:

3X, +2X, +X; =5 X; —2X, +3X; =6 2X, =X, = X3 =4
a) 12X, +3X, +X; =1 ;0) 2%, +3X, —4X, = 20; B) 13X, +4X, —2X, =11
2%, + X, +3%X, =11 3X; —2X, —5X, =6 3X, —2X, +4x, =11
2% — Xy +3X%3 =—4, 8%, +3X, —6x%3 =—4, 3%, — 2%, +4X%3 =12,
)3 X+ 3%, — X3 =11, 10 x + X, — X3 =2, 1 © I3x, +4xX, —2%X; =6,
| Xp —2Xp + 2Xg =7 4% + X, —3X3 =-5 2X; — Xp— X3 =-9
4.PemuTh CUCTEMBI IMHEWHBIX ypaBHEHUH MeTo0M ["aycca:
3X, +2X, +X; =5 X; —2X, +3X; =6 2X, =X, = X3 =4
a) 12X, +3X, +X; =1 ;0) 2%, +3X, —4X, = 20; B) 13X, +4X, —2X, =11
2%, + X, +3%X, =11 3X; —2X, —5X, =6 3X; —2X, +4x, =11
2%, +4x, +4x, +6x, =18
4%, +2X, +5%X, +7X, =24
) 3X, +2X, +8X, +5x, =13
2X, +8X, +7X, +3X, =6
Tema 5.
3amauva 1. OnpenenuTs, Mpu KaKUX 3HAYCHUSIX O U [3 BEKTOPBI 52{-2, 3,B}u BZ{OL, -6, 2}
KOJUTUHEAPHBI.
3amaua 2. JlaHel Tpu BeKTOpa B = {3,-2,1}, a = {-1,1,-2}, F = {2,1,-3}. Haiitu
pasioKeHue BeKTopa c= {11,-6,5} o Ga3ucy B , a, r.
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3amaua 3. Bekropbl aub o0pa3yroT yroan ¢ = —. 3Has, 4TO |5| = \/§, Ib| = 1,

6
BLIYMCIIUT YTOJl @ MeXIy Bektopamu P =a +bu g =a -b.
h

3amaua 4. BEIYUCITUTH MPOEKIIUIO BEKTOPA a- {5,2,5} Ha och BekTOpa b = {2,-1,2}.
3amaua 5. Jlanel BepmuHbl Terpadapa: A(2,3,1), B(4,1,-2), C(6,3,7), D(-5-4,8). Haiitu
JUTHHY €0 BBICOTBI, OIYIICHHOW 13 BepiuHbl D.

3anaua 6. Haiitu opr Bextopa @ = 3e, +4e, —12e,.

3anava 7. Haiitu BenMuuHy IUIONIAM NApajuleIorpaMMa, CTOPOHAMU KOTOPOTO SIBISIOTCA
sektopsl @ ={1,-3,1} m b ={2,-1,3}.

3amaya 8. Berurciauts BHyTpEeHHHE yIIibl TpeyronbHuka ¢ BepmmHamu A(1;2;1), B(3;-1;7) u
C(7;4;-2). Yoeautncs, 4TO 3TOT TPEYrOJbHUK paBHOOEAPEHHBIH. CaenaTh YepTeK.

3amaua 9. 3Has oAHY M3 BepHIMH TpeyrojbHHKa A(2;-5;3) M BEKTOPHI, COBIAJAIOIINE C

neymsi ero cropomamu AB = {4;1;2} uw BC = {3;-2;5). Haiitu ocTanbHble BepIIMHBI M
xoopauHathel Bektopa CA.
Tema 6.
1 1 1
1. Jlokaxure, 9To cuctema {fi=|1|fr=|1|f3=|2| SBISETCS JMHEHWHO HE3aBHCHUMOM.
1 2 3
SIBnsieTcst u 3TA cUCcTEMa OPOKIAroIIeH ?
3 4 1
2. JlokaxkuTe, 4TO CHCTeMa 1g;=|5|9o=|14|93=|9|} SBISAETCS JMHEHMHO 3aBHUCHMOIA.
8 10 2

SIBnsieTcst u ATa cUCcTEMa MOPOKIAroIei ?
3. OG6o3HauuM Rj,[x]— MHOXECTBO MHOTOUYJIEHOB OT OYKBBI X C JEHCTBUTEIbHBIMH
K05(pQUIUEHTAMH, CTENIEH KOTOPBIX HE MPEBBIMIAET 2: R,[x]={ax? +bx+c|a,b,ceR}.
a) JlokaxkWre, dYTO CHCTEMBI {Lx,x’} W {Ix-1(x-1)?} SBJIAIOTCA JIUHCHHO
HE3aBUCHUMBIMU. SIBJISICTCS JIM 9Ta CUCTEMA TTOPOXKITAFOIIICH ?

2

0) JIOKa)kuTe, 49TO CHCTEMBI {l Xx+1 2x,x°} M {x+1x% x?—-x+1} SBJIAIOTCA JIMHEHHO

3aBUCUMBIMH. SIBIISFOTCS JIA 3TH CUCTEMBI HOpO)KI[aIOH_[I/IMI/I?

1 1 1
4 Jlokaxxute, 4To cHCTeMa <fy=|1|fy,=|1|f3=|2|f sBIAETCI JMHCHHO HE3aBHCHUMOI.
1 2 3
SBnsieTcs M ATa cCUCTEMa TOPOKTAFOIICH ?
3 4 1
5. JIokakute, 4TO CUCTEMa <g1=|5|92=|14|93=|9|f SABISCTCA JUHEHHO 3aBHUCHUMOHM.
8 10 2

SIBnsieTCs M Ta CHCTEMA MOPOK IAOLIEH ?
6. O603HAUMM R,[x]— MHOKECTBO MHOTOYIEHOB OT OYKBBI X C J€HCTBUTEILHBIMH
k0> QUIMEHTAMH, CTENEHb KOTOPBIX HE MPEBBIIAET 2: R[x]={ax? +bx+c|a,b,ceR}.
a) Jlokaxure, uTO CHUCTeMBl {Lx,x°} U {Lx-1(x-1)?} ABIAIOTCA JIUHEHHO
HE3aBUCHMBIMH. SIBJISETCS JIM 3Ta CHCTEMA TIOPOKIAOLIEH ?
0) JlokaxkuTe, 4TO CHUCTEMBI {L x+12x,x°} M {x+1,x2 x

3aBUCHUMBIMU. SIBJISIFOTCS JIM 3TU CUCTEMbI TOPOKAAFOIINUMU ?
Tema 7.

2_x+1} SBISIFOTCSI JIMHEIHHO
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1. Hafita coOcTESHHBIE 3HAYTEHHA H COOCTBEHHEIE BEKTOPEL IIPHBECTH K JHATOHATEHOMY BHIY MaTpPHITY
THHeHHOT O oIepatopa:

(4 -2 -1 (3 -2 2 (4 1 -1} (3 -1 -1)
L|-1 3 -1/.2/0 3 0]. 3|2 3 -2.4/0 2 -1
1 -2 2 o 2 1 1 -1 2 0 -1 2)

2 -1 0) (2 1 0) 30 0 (5 -1 -1
5/]-1 2 0|, 6|1 2 0. 7./1 2 -1| 8|0 4 -1
vl -1 1) -1 0 2) 1 -1 2 0 -1 4

A

2.0npenenute, SIBISETCS JIU MEXKIyHApOAHAs. TOProBilst ABYX cTpaH A u b cOanancupoBaHHOH,
€CJIM BEKTOP HALIMOHAJIbHBIX JI0X0JI0B X M CTPYKTYpHAasi MaTpuia A 3TUX CTpaH

12000000000\ (03 0,9
17000000000 o7 01)

IIpoaBMHYTBIN YPOBEHB
1.Kak u3MeHuTCs npousBeieHre Matpuil A u B, eciii iepectaBUTh | —10 M | —10 CTPOKU MATPHUIIBI
A?
2.ITpuBecTy mpuUMeEpPBI TAKUX MaTPUL] NOPSAKA 2, 1711 KOTOPBIX BEPHBI CIEAYIOIIUE PABEHCTBA:
1)y AA=E: 2)B*=60 y B =6. 3) C-D==D-C. 4) M-V=0 gorq M#O.V =0y,

o e-lo o

3. IlpuBectn mpuMepsl MaTpull MOpsAAKa 3, OOJaAOIIMX CBOMCTBAMU aHAJOTHYHBIMHU
cBorictBaMm 1)—4) u3 3amauu 2.
4. HaiiTi panr MaTpuLbl A B 3aBUCHMOCTH OT 3HAUYEHMI MapaMeTpa b:

b 1 2 -1

-1 2 b =2
A=

1 3 2 1

-2 11 -1

5. HaiiTn HaumMeHblllee HaTypallbHOE K, IpH KOTOPOM CHCTEMa JIHMHEHHBIX YpaBHEHUI HMeeT
€IMHCTBEHHOE PELICHME:

b, +x, + .. +x_, +x, =1

x, +kx, +..+x_, +x =1

X, 4 X+ +x_ +hkx, =1

6. Cucrema JTHHEHHBIX ypaBHeHI/Iﬁ HMCCT CAMHCTBCHHOC PCIICHHUC. IIOKB.?»&TB, yto abc # 0 u
HaWTH 3TO PCIICHUC.

ay+hx=c,
X+ az =
bz+cy=a

7. lokazats, uto ecinu A- B — E BeipokaeHHas marpuiia, To u B - A — E BbIpoXkIeHHas MaTpuUIa.
8. [lokazaTp, 4TO BCE IIECTh CIAraeMbIX B Pa3iOKEHHH OMpenenuTens 3-ro MmopsaKa He MOTYT
OBITh OJTHOBPEMEHHO TMOJI0KUTEIbHBIMU.

9. Ilycth a, b u ¢ — Mpou3BOJIBHBIE BEeKTOPHL. J[0Ka3aTk, yTo BekTOphl p=2a-3b-2c, g=a+2b-c u
r=a+9b-c koMIIaHapHEI.

10. C noMo111bt0 BEKTOPHOM anredphl 10Ka3aTh CIeAYIONINE TEOPEMbI MITAaHUMETPHUH:

(a) cBOMCTBO cpenHEl JIMHUU TPEYroJIbHUKA,
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(6) CBOWCTBO CpeaHEH IMHUU TPaATICIUH;

(B) TeopeMy 0 niepecedeHNH MeaH TPEYTOJIbHUKA,

(r) ecnu MeaMaHbl OJHOTO TPEYroJbHHUKA MapajlieNbHbl CTOPOHAM JIPYTOTO TPEYroJIbHUKA, TO U
ME€IHMaHbl BTOPOr0 TPEYroabHUKA NTapaulelIbHbl CTOPOHAM IIEPBOIO.

OneHka «OTIMYHO» CTABUTCSA, €CIM CTYIEHT BBINOJHWI pELIEHHE 33Jaud B IOJHOM
o0beMe ¢ coOMOIeHHEM HEOOXOMMON TOCIIE0BATEILHOCTH ICHCTBUI; B OTBETE MPABHIILHO U
AaKKypaTHO BBINOJHSET BCE 3alMCH, TaOJIUIbl, PUCYHKH, UYEPTEXKHU, T'paduK{, BBIUYUCICHUS;
MIPaBUJIBHO BBINOJIHSIET aHAJIN3 OMIMOOK.

OneHka «XOpOIIo» CTAaBUTCS, €CJIM CTYJIEHT BBINOJHWI TpeOoBaHUs K ouleHke "5", HO
JOTYIIEHBI 2-3 HeAoYeTa.

OneHka «yJIOBJIETBOPUTEIBHO)» CTABUTCS, €CJIM CTYAEHT BBIOJHUI paboTy He
MIOJIHOCTbIO, HO OOBEM BBIIIOJIHEHHOM 4YacTU TakKOB, YTO MO3BOJISIET IMOJIYYUTh IpaBUIIbHBIE
pe3yNbTaThl U BBIBOJIBI; B X0J1€ TPOBEICHUS paOOThl ObLIN JTOMYIIEHBI OIIHOKH.

OneHka «HEYIOBJIETBOPUTENBHO» CTABUTCS, €CIM CTYACHT BBIIOJHWI paboTy He
MOJIHOCTbIO MJIM OOBEM BBINOJHEHHONW 4YacTH pabOThl HE MO3BOJSET CJeNaTh MPaBUIBHBIX
BBIBOJIOB;

1. Onucanue mWIKAJIbI OLEHUBAHUSA

MaxkcuManbHO BO3MOXKHBIA 0ajll 32 BeCh TEKYIIUH KOHTPOJIb YCTaHABIMBAETCS PAaBHBIM
55. Teky1iee KOHTPOJIBLHOE MEPOIPUATHE CUUTAETCSA CAAHHBIM, €CIIU CTYAEHT IMOJIyYns 3a HEero
He MeHee 60% OT yCTaHOBIIEHHOTO JUIsl 3TOTO KOHTPOJISI MaKCHMaIbHOTO Oaria. PeHTHHTOBBIN
0asu1, BBHICTABIIIEMbII CTYJIEHTY 3a TeKyllee KOHTPOJIbHOE MEPOIPHUSITHE, CAAHHOE CTYJIEHTOM B
YCTAQHOBJIEHHBIE T'PA(PUKOM KOHTPOJIBHBIX MEPONPUATHI CPOKH, ONpEAESeTCs CIEAYIOIIUM
o0pazom:

YpoBEeHb BBINOJHEHHUSI KOHTPOJIBHOTO PeliTunroBeiii  6amn B % or
3aaHusI MaKCHUMaJIbHOTO 0ajiia 3a KOHTPOJBHOE 3aJJaHuE)

OTAMYHBINA 100

Xopommuid 80

Y T0BIETBOPUTEIILHBIN 60

HeynonerBopuTenbHbIiI 0

2. Meroanyeckue MaTepHaJibl, ONPeIesIsiioNe Mpoueaypbl OleHMBAHUS 3HAHMI, YMEHMIA,
HABBIKOB M (WIM) ONbITA JeATEJbHOCTH, XAPAKTePU3YWOIIUX 3Tanbl (opMUpoOBaHUs
KOMITIeTeHIINI

[Ipemiaraemple CTYIEHTY 3aJIaHUS TTO3BOJISIFOT MpoBepuTh KomrereHmun OITK-2.

CymHocts BHYTpeHHeW mddepeHnanuy cocTOUT B O0ECHEYeHHH Pa3HOYPOBHEBOCTH,
MIPEATNOararoIias TaKyrd OpraHH3ali0 OOydeHHs, TP KOTOPOMl CTYAEHTHI, 00ydasich MO OJHOM
[IporpaMMe, UMEIOT MPaBO U BO3MOXKHOCTh YCBaWBAaTh €€ HAa PA3IMUHBIX IUIAHUPYEMBIX YPOBHSX, HO
HE HIDKE YpOBHA 0Os3arenbHBbIX TpeOoBaHumil. Kaxmolt rpynme mnpemiarath — 3aaHus,
OPUEHTUPOBAHHBIE HA MTPEJIEST BO3MOKHOCTEN CaMbIX CHIIBHBIX €T0 MPEICTABUTEIIEH.

OueHOYHBbIN JUCT

OuennBaeMblil KpuTEepHi Onenka

3amanue | 3aganue | 3amanue | 3amanue | 3amaHue
1 2 3 4

O0G0CHOBaHHOCTH BBIOOPA
croco0a pemeHus

IIpaBUIBHOCT®,
KOPPEKTHOCTb U JIOTHYHOCTh
BBIUHMCIICHUN U
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npeoOpa3oBaHmi

BepHsliit oTBET

CocraBUTED

Kasapos b.A.

« »
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