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1. MecTo nucuunianebl B crpykrype OIl
Hucnurnnuna «JIuHeliHast anrebpa» OTHOCHUTCA K 0a30BOM 4acTH 00pa30BaTEIBHOM MPO-
rpaMMbl 10 HarpasieHuio noarotoBku 38.05.01 DxoHoMuueckas 6€30MacHOCTh, HalpaBiICH-
HOCTB (poUIIh): DKOHOMUKO-TIPABOBOE 00€CIIeUeHNE YIKOHOMUYECKONH O€30MacHOCTH.
OOydeHne MPOUCXOAUT B TIEpBOM cemecTpe. st ocBOeHUsT JUCIUIUIMHBI HEOOXOHMMBI
KOMIIETeHIMH, CHOPMUPOBAHHBIE B CPEeIHEH IIKOJIEe MPU M3YYEHUH IIKOJIBHOIO Kypca Marema-

THUKH.

OcBoeHMe AAaHHOW TUCHUILUIMHBI HEOOXOIUMO JJIsl NaldbHEHMIero u3yuyeHus: TaKuX JIuc-
LUUIUTAH KaK TEOpHUsl BEPOSTHOCTEH M MaTeMaTH4ecKasi CTaTUCTUKA, METO/bl ONTUMAJIbHBIX pe-
HICHUH U TEOPHS UTP, SKOHOMETPHUKA U JIp.

N3yuyenue Kkypca OCHOBaHO Ha TPaJULIUOHHBIX METOJAaX OT€UYECTBEHHOMN BBICIICH IIKOJIHI,
TECHOM B3aMMOCBS3M CO CMEKHBIMH KypcaMM, a TaK)Ke€ Ha MCIIOJIb30BAaHUM KaK COBPEMEHHOMN
y4eOHOM U METOAMYECKOU JTUTEpaTyphl, TAK U KIIACCUUECKUX KHUT.

2. [lnanupyembie

€3YJIbTAaThI OﬁyquI/lﬂ o JTMCHMIIJINHE

KoMmnerenuus

WMHIuKaTopsl TOCTHIKEHUS (8 cOOmeemcmseuu ¢ pazoe-
nom 7 oowenl xapakmepucmuxu OI1 BO)

OIIK-1:

Crioco0eH UCIIoNIB30BaTh 3HAHUS U Me-
TOJIbl SKOHOMHUYECKON HAYKH, TPUME-
HATH CTaTI/ICTI/IKO'MaTeMaTI/I‘IGCKI/H\/JI HNH-
CTPYMEHTAPHA, CTPOUTH SKOHOMHKO-
MaTeMaTHYECKUE MOJIEIH, HEOOXO/IH-
MbI€ JIJIS PEICHHS IIPO(eCCHOHATBHBIX
3ajJa4, aHAIM3UPOBATh U HHTEPITPETH-
pOBaTh MOJYICHHBIC PE3YJIbTATHI.

3HaTh: TEOPETUYECKHE OCHOBBI 3KOHOMHUYECKOU
HAayKH; CTaTUCTUKO-MATEMATHYECKU HWHCTPYMEHTa-
puii, MpUMEHSIEMBbId TpPU pelIeHuH TpodhecCuoHaIb-
HBIX 3aJay; CHOcOObl aHaju3a, CUCTEMaTHU3alluH,
0000IICHUST PKOHOMHYECKON HHGOPMAIIMK; METOJIbI
MOCTPOCHHUST YKOHOMETPHUYECKHX MOZETeH OO0BEKTOB,
SABICHUM W TMPOLECCOB;, METOAbl KPUTUYECKOIO
OCMBICIICHUSI YKOHOMHYECKOW HMH(POpMAalMK B XOJe
pemieHus mpodeccuoHalbHBIX 337a4 U BHIOOpA MyTei
uX 3 PEKTUBHOTO pEIICHHUS.

Ymers: OPUEHTHPOBATHCS B COLIMAJIBHO-
SKOHOMHUYECKUX TPOIIeCCax; BBISBISATh OCOOCHHOCTHU
U 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS COBPEMEH-
HBIX SKOHOMHYECKHX CHUCTEM; OCMBICIMBATh OCHOB-
HbIE DKOHOMHUYECKHE ITOKA3aTENIM, XapaKTEPU3YIOLIHE
(YHKIIMOHUPOBAHUE HSKOHOMHUYECKOW CHCTEMBI Ha
MakKpo- U MHUKPOYPOBHSIX; MPUMEHATH Ha IPaKTUKE
CTaTUCTUKO-MATEMAaTUYECKU HMHCTPYMEHTApUu IJIst
penieHus mpodecCHOHANBHBIX 3a[a4; CTPOUTh Ha OC-
HOBE OINMCAHUS CUTyalluid CTaHIApPTHBIE TEOpEeTHYE-
CKHE M DKOHOMETPUUYECKUE MOENH, AHAIU3UPOBATh U
COJZIEpXKATENIbHO MHTEPIPETHPOBATH IOJYYCHHBIE pe-
3yJbTaTHI.

Baajers: DNOHATHUIMHBIM — aIapaToM COBPEMEHHOU
SKOHOMHUYECKON TEOpUHU;  HABBIKAMU TOHCKAa U MC-
M0JIb30BaHUA MHGpOpPMau, HEOOXOIUMOM JuIs Ocy-
IIECTBIICHUSI aHAJM3a COBPEMEHHOW SKOHOMUKH, MpPH-
MEHEHUS CTAaTUCTUKO-MATEMAaTUYECKOTO HWHCTPYMEH-
Tapusi, COBPEMEHHON METOIUKOMN MOCTPOEHUS U aHAJIN-
3a SKOHOMETPHYECKUX MOJIENIel, HAaBbIKAMU BBISIBJIC-
HUS B3aMMOCBSA3€H U B3aMMO3aBUCUMOCTU SKOHOMHYE-
CKUX SIBJICHHH B IPO(eCcCHOHATBHOMN e TETbHOCTH.

[K-1:
CriocobeH 000CHOBBIBATh BEIOOP METO-
JIMK pacyeTa YKOHOMHYECKUX TOKa3a-

3HaTh: pa3IuyHble METOJUKH pacyeTa SKOHOMHUYECKUX
IoKa3aTelieil B COOTBETCTBHU C JCHCTBYIOIIEH HOpMa-
TUBHO-TIPABOBON 0a30i C HCIOJIB30BAHUEM JIYUIIIHUX




TeJIeH B COOTBETCTBUU C JICUCTBYIOIICH | IPAKTHK, OLICHUBATh JKOHOMUYECKHE ITOKA3aTENIH, Xa-
HOPMaTUBHO-IIPABOBOM 0a30ii, paccun- | PAKTEPU3YIOIIUE COLMAILHO-DKOHOMHYECKUE IPOLEC-

TBIBAaTh DKOHOMHWYECKUE MTOKA3aTEIH, Chl Ha PA3JIMYHBIX YPOBHAX B LCIIAX BBIABJICHUA PHCKOB

XaPAKTEPU3YIOIIME COLUAIBHO- " YyIpo3 SKOHOMHUYCCKOI 0€30MacHOCTH.

5KOHOMHYECKHUE HPOLIECCH HA pa3iiny- | YMeTh: IPOM3BOAUTE PACYCT IKOHOMUYCCKHE IIOKa-

HBIX YPOBHSX B LEJSAX BbIABICHUS puc- | 3aTClH, XapaKTCpU3yromune ColHaIbHO-

KOB U YTPO3 SdKOHOMUUECKOH Ge3omac- | YKOHOMHYECKUE MPOLIECCHl HA PAa3IMYHBIX YPOBHSX B

HOCTH. LEJSAX BBISBICHHUS PUCKOB M YIpO3 SKOHOMHUYECKOU
0€30MacHOCTH.

Baajerb: HaBBIKAMU HCIOJIB30BAaHUM PA3JIUYHBIX Me-
TOJIHMK JJIS pacyeTa JKOHOMHYECKUX IIOKA3aTeNeH B CO-
OTBETCTBUU C JEHUCTBYIOLIEH HOPMATHUBHO-IIPABOBOU
0a30ii, pacCUNTHIBaTh IKOHOMUYECKUE NTOKA3ATENH, Xa-
PaKTEPU3YIOIUE COLUATbHO-D)KOHOMUYECKUE IIPOLEC-
Chbl HAa Pa3JINYHBIX YPOBHSX B LIEJIAX BBIBICHUS PUCKOB
U YIpO3 SKOHOMUYECKOI 6€30MacHOCTH.

3. Coep:xaHue AU CHUIINHBI
1. MaTpuusbl u onpeaeaurtenan. Onepanuu Haa MaTpunaMmu. OnpenenuTeny KBaJpaTHbIX MaT-
pHIl 4 MX cBoMcTBAa. MUHOpHI U anredpandeckue gonoaHeHus. OOpatHas marpuia. MaTpuyHble
ypaBHeHUsA. COOCTBEHHBIC 3HAUCHUSI MATPHII.
2. Cucrembl JuHeHHBbIX ypaBHeHHii. Cucrema JNHMHEWHBIX ypaBHeHUW. MatpuuHas ¢opma
CJIVY. Pemenue cucreMm JIMHEWHBIX ypaBHEHMH MeTojoM l'aycca. Pemienue cucreM JUHEHHBIX
ypaBHeHui MetonoM Kpamepa. Crucremsl TMHEWHBIX OJHOPOAHBIX ypaBHeHU. DyHIaMeHTallb-
Hasl CUCTEMa PEIICHUM.
3. Cucrembl BeKTOpOB. BekTops! 1 onepanuu Haj HUMH. CucTeMbl BEeKTOpOoB. JInHeiHas 3aBu-
CUMOCTb U JIMHEWHas He3aBUCUMOCTb CUCTEM BEKTOpOB. ba3zuc u paHr cucreMsl BeKkTopoB. Panr
MaTpHULIBL..
4. KBagpaTrnunsle popmbl. [IpuBeaeHne kBajgpaTHUHON GOPMBI K KAHOHUYECKOMY BUY.
5. KommiekcHble yucaa. Onepanuu HajJ KOMIUIEKCHBIMU 4uciamMu. Anredpaudeckas gopma
KOMILJIEKCHOTO YKcia. Moysib U apryMEHT KOMIUIEKCHOTO uucia. TpuroHoMmerpudeckas popma
KOMIUIEKCHOTro yncia. @opmyna Myaspa.
5. DiieMeHTBI aHAJINTHYECKON reoMeTpHuH. [ eoMeTpruuecKkre BEKTOPhI Ha INIOCKOCTU U B IIPO-
cTpancTBe. CKalIpHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEIEHUS. Y paBHEHUS MIPSIMON U MJIOCKO-
cti. KpuBble BTOpOro nopsjaka Ha IIOCKOCTH.




4, TeMaTH4YeCKMIi MJIaH
3uMHAA ceccus

No Dopmbl 3aHITUI
n/n Paznensr n Beero | Jlekuuu | Ilpaktuye- JIaGop. Camocros-
TEMBI 4acoB CKHE 3aHsI- 3aHSTHS TeJbHAs
TUS pabota
1 Matpulibl 1 onpesenu- 29 4 4 0 21
TEJH
2 Cucremsl JUII/IHeﬁHLIX 29 4 4 0 21
ypaBHEHUH
3 | Cucrtembl BEKTOPOB 10 2 2 0 6
4 | IlogroToBka K 3a4eTy 4 4
Bcero 3a cemectp 72 10 10 0 52
JleTHsis ceccust
Ne DOpMBI 3aHATHI
n/m Paznenst n Bceero | Jlexkuum | [IpakTuye- JlaGop. Camocros-
TEMBI 9acoB CKHe 3a- 3aHATHS TeTbHAS
HATHUS pabora
1 | KBagparuunsie popmbl 12 2 2 0 8
2 | KommiekcHble uncna 48 4 4 0 40
3 3.]16i\/[€HTI>I aHaJIUTHYe- 39 4 4 0 31
CKOI1 reoMeTpun
4 | IlogrotoBka K 3K3aMeHy 9 9
Bcero 3a cemectp 108 10 10 0 79+9
UTOI'O 180 20 20 0 140

5. Buabl o0pa3oBaTe/ibHOM 1eTeIbHOCTH

3umHsA ceccust
Tema 1. MaTpuubl 1 onpeaeJuTe N
Jlexyus Ne 1. Tlousatue marpunpl. Onepanuy Haja MaTpUllaMd M UX cBoicTBa. Omnpenenurenu
KBaJpaTHBIX MAaTPHUILl U UX cBoicTBa. Onpenenurenu 2-ro u 3-ro nopsiaxka. MUHOpPHI U anredpau-
YECKHE JTONIOJHEHHUS
Jlexyus Ne 2. OGpatHas marpuua. Paznuynble criocoObl HaX0XJIeHUsI 0OpaTHOI MaTpPHUIIBL.
CoOcTBEeHHBIE 3HAUCHUS MATPHIL.
Tema 2. CucreMsbl JIMHEHHBIX YPaBHEHHUI
Jlexyus Ne 3. CucremMbl THHEWHBIX ypaBHEHWH. Pemenne cucteM JTHHEWHBIX ypaBHEHUH METO-
nom [aycca.
Jlexyus Ne 4. Perienrie cUCTeM JIMHEWHBIX YpaBHEHHM € MOMOIIBIO OOpaTHON MaTpHIIbl U METO-
noMm Kpamepa. CucreMsl JIMHEHHBIX OAHOPOJHBIX ypaBHeHUI. DyHIaMEHTaJIbHasl CUCTEMA pe-
HIEHU.
Tema 3. Cucrembl BeKTOPOB
Jlexyus Ne 5. N-MepHBbIE BEKTOPHI U ornepanuu Haj HUMHU. CucTeMbl BEKTOpOB. JInHelHas 3aBu-
CUMOCTb U JIMHEWHAas HE3aBUCUMOCTb CUCTEMBbI BEKTOpPOB. ba3suc M paHr CHUCTEMBI BEKTOPOB.
Panr maTpunsl.

JleTHsis ceccust
Tema 1. KBaaparuunsie ¢popmbl
Jexyusa Ne 1. KBagparuunsie ¢popmel. [IpuBenenne kBaapatndHbiXx (OpM K KAHOHUYECKOMY BH-
ay.
Tema 2. KomniekcHble yncia




Jlexyus Ne 2. KoMmuiekcHbIe yuclia U onepauuu Haa HUMU. Tpuronomerpuueckas popma 3amicu
KoMIuIeKcHoro yncia. @opmyna Myaspa.
Jlexyus Ne3. T'eomerpuueckuii cMpich ypaHennii [ Z—a|=R; Arg(z—a)=«.

Pemenne kBagpaTHBIX ypaBHEHUI B KOMIUIEKCHBIX YHCIIaX.

Tema 3. Jj1eMeHTHI AaHAJTMTHYECKON reOMeTPUH

Jlexyus Ne 4. BekTopbl Ha MJIOCKOCTU U B MPOCTpaHCTBE. ['eoMeTpuueckas HHTEpIpETaLys JI1-
HEMHOHN 3aBHCHUMOCTH U JIMHEHHOM HE3aBUCUMOCTH CUCTEMBI BEKTOPOB. CKaJsIpHOE MPOU3BEE-
HUE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXJy BEKTOpaMH. BEKTOpHOE NpOU3BENCHUE BEKTOPOB U
ero cBoricTea. CMeIaHHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOKCTBA.

Jlexyus Ne 5. YpaBHeHUs NPSAMOI Ha MJIOCKOCTU. PaccTossHME OT TOUKH 10 NpsMOM. YpaBHEHUS
IJIOCKOCTH. YPaBHEHHUs NMPSAMON B MPOCTPAHCTBE. YTOJ MEXAY NpAMbIMH. Pazinunble 3amaun
AQHAIUTUYECKON M€OMETPUM Ha IJIOCKOCTU M B IIPOCTPAHCTBE. DJUIMIIC U €ro CBOMCTBA. [ unep-
Ooia u ee cBoiicTBa. [lapaboia u ee cBoiicTBa.

IIpakTHyeckue 3aHATHSA
1 cemecTp
3ansaTusa 1. Marpuubl. Onepaunu Haa matpunamu. Onpenenuresan KBaApaTHBIX MAaTPHIL
U UX CBOMCTBA.
Teopemuueckue 6onpocul
1. Yro nazwiBaetcs maTpuieit? [lopsakom marpunsl? KBaapaTtHoit maTpuiieit?
2. Jlalite ompeneneHus onepanysM HaJ MaTPHUIIAMH: CJIOKEHUIO MaTpPHUIll, YMHOKECHHUIO MaTpU-
bl Ha YMCJI0, YMHOXKEHHIO MaTpull. Kakumu cBoiicTBaMU 00J1aJal0T 3TH OTIEpaALNH?

3. Uto Ha3bIBaeTCs OMpeeIuTeNeM KBaJpaTHON MaTPHUIIbI?
4. Tlo xakuM IpaBUIaM MOXKHO HaXOJUTh OMPEIETUTEIIM MATPULL BTOPOTO U TPETHETO MOPsiAKa?
5. JlaiiTe onmpeneneHre MHHOpa dJIeMEHTa MaTpHIlbl. UTO Ha3bIBaeTCs anreOpandyeckuM JOMoJ-
HEHHEM DJIEMEHTa MaTPHIIbI?
6. Cdopmynupyiite Teopemy Jlamnaca. Kak oHa moMoraer BBIYHCIATH OMpPENeIUTeNd KBaApaT-
HBIX MaTpuIl?

3aoauu u ynpasxcnenus

1. Haitmure 3A—2-B, A-B, B-A, BT -A" « Az, eCITu;

1 -2 3 0 0 -1 10
a) A=  B= : 6) A=  B=
3 2 2 2 1 0 11

2. Boruncnute npousBeAeHUs] MATPUIL:

-1 0 2 -1
-2 5Y(0 3 -2
1 O 1 -1 -1
a? 2 1 3
3. Ilpn Kakux 3Ha4deHUAX @ Martpuubsl A= u B= NepeCTaHOBOYHBI (TO

a 3
ectb A-B=B-A)?

4. BeluucauTe ONpeaeanuTeNu:



o o 2 3 b o s

3 4’ I ° '

1 1 2 1 -1 1

5. Jlnst matpunibl A BeIYMCIIUTE anreOpandecKue JOMONHEHUS BCEX €€ DJIEMEHTOB:
) A=| 23 6) A _02 11 ;
a = ; = — .
0 1

2 2 1

6. Boruucnute onpeaenurens, NoJib3ysach TeopemMoit Jlamnaca

1 0 -1 2 -1 1 2 O
2) 2 -2 1 1 ; 5) o 1 2 3.

0O 3 1 -1 0O 3 -1 2

1 -1 2 2 3 -1 -4 0

7. Pemure ypauenne det(A— X-E) =0, rne E - exunnunas marpura, ecu

-1 -2 0
2 3
a) A= ; 6) A= 0 -2 0.
2 1
2 2 1
Jlomawnee 3a0anue
y 2 a2 2 2 - 2 -1
1. Haitnure (A—B)“u A°—2A-B+B°, ecru A= , B= :
1 2 2 3
2. BBIUKCIIUTE IPOM3BEIEHHS MATPHIL:
L 2 2 1 0 -2 1 -2
a) | 12 3 1 -1f; 6 | 1 ](2 -1 1)
: (3 -2 4j ) ( )
0 -2 0 -1 3
3. Beruncnure onpeaenTeNb:
a) 2 3 -1; 6) -2 0 10
3 _1 9 0 3 0 4
1 0 -1 2
4. Pemmre ypasnenne Oet(A+X-E)=0, rne E — enunnumas wmartpuna, eciu

S

3ansaTtusa 2. O6paTHast maTpuna. PasjiuyHbie cnocodbl HAX0K/AeHHs 00PaTHOI MaTPHIbI.
Teopemuueckue éonpocut



1. Kakas marpuna Has3piBaeTcs oOpatumoii? HewipoxaenHoi? Kakasi cBs3b uMeeTcs MExay

STUMU MOHATUAMU?

2. Kaxk ¢ momMonipio 3IeMeHTapHbIX MpeoOpa3oBaHUil MOXKHO HAWTH MAaTpPHILy, OOpaTHYIO K JaH-

HO?

3. Tlo xakuM ¢opMmyaaM U P KAKUX YCIOBUSX, HanoxkeHHbIX Ha MaTpuusl A, B u C, mox-

HO HaliTu pemenus Matpuunbix ypasuenuii A- X =B, X -A=B, A- X -B=C.

4. CdhopmynupyiiTe arTOpUTM HaXO0XKICHUsT 0OPATHON MATPUIILI C TOMOIIBIO OIPEICTUTEIIS.
3adauu u ynpaxicnenus

1. C noMoIpio 3JIeMEeHTapHBIX TPeoOpa3oBaHUi HAMIUTE MATPHUILy, OOPATHYIO K MATPHIIC:

-1 0 2
2 4
2) : & |1 1 -2
11
2 1 O
2. Pemnte MaTpuYHOE ypaBHEHUE:
1 -2 1 0 -3 -1 0 2 1 1 -1
a) - X = ; 0) <X - = .
3 -5 -1 2 1 3 2 -1 2 0 1
3. C nomol1pio onpeaenuTeNst HalJuTe MaTPHILy, OOpaTHYIO K MaTpuIle
1 2 3
3 4
a) ; 6) |0 1 2
2 -2
3 21

4. 3aBoJ NPOM3BOJIUT JIBUTATENIH, KOTOpbIE JUOO cpa3y MOTYT NOTpeOOBaTh PEryJupoBKU (B
40% ciy4vasix), 1100 cpa3dy Moryt ObITh HCIONB30BaHBI (B 60% ciydasx). Kak mokaspiBaeT
OTIBIT, T€ ABUraTEIH, KOTOPbIE H3HAUAIBHO TPEOOBAIN PETYIMPOBKH, Yepe3 MECSI] TAKKe MoTpe-
OyroT peryiaupoBku B 65% ciydasx. Te e qBUratrenu, KOTopble He TpeOOBaIU PEryINPOBKH,
yepe3 mecal norpedyror ee B 20% cinydaeB. KakoBa nons asurateneii, kotopsie Oyayt padoTarh
XOpOILIO Yepe3 JIBa U TPU MeECSIa MOCJE BBIITYCKa COOTBETCTBEHHO?

Vkazanue: eciu A:(aij) — MaTpula mnepexona (aij — JI0JIA JIBUTATENIe, HaXOIAIIUXCS B
HACTOSIIee BPpeMsi B COCTOSIHUU |, a uepe3 MecsI] OyIyT B COCTOSSHUM | ), TO BEKTOP COCTOSTHUS

X = (X1t , X2t) B MOMeHT Bpemenu U (X;, — moms jBurareneif, HaXOAIMXCS B MOMEHT Bpe-

- t
menn U B cocrosuuu 1) Haxomurest mo popmyne: X, = X, - A', rne X, — HaganbHOe cocto-

SIHUE.
Jomawmnee 3a0anue
1. C nomoupio 3JM€MEHTapHbIX MNpeoOpa3oBaHUN HaWaUTe MaTpully, oOpaTHOM K MaTpHIle
-1 0 2
A= 1 1 -2
2 1 0
-1 3 -2
-1 0 -3 1 2
2. Pemute MaTpU4HOE ypaBHEHHE X2 0 1 |= 0 1 5
1 -1 0 -

3. C noMOIIIBIO OIpeaeNIuTENs HalIuTe MaTpUILy, OOpaTHYIO K MaTpHIIe



1 1) i
Vly o) )

4. Pemure

P oW W
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0 2
ypasuenne det(A+X-A")=0,rze A= (4 j

3ansaTue 3. Meroa I'aycca pemenusi cucTeM JJHHEHHBIX YPaBHEHU

Kakue

Kaxkas
B uem

ok wnE

1. Pemmre

a)

Teopemuuecxue 60npoCol

UTto Ha3bIBaeTCs PEIIEHUEM CUCTEMbI ypaBHEHUN ¢ N nepeMeHHbIMU ?

CHUCTEMBbI ypaBHeHI/Iﬁ Ha3bIBAKOTCs paBHOCI/IJILHBIMI/I?

[lepeuncnure uzBectHbie Bam snemeHTapHble MpeoOpa3oBaHUs CUCTEM YPaBHEHHI?

CHCTEMa Ha3bIBACTCSI Pa3pPEIICHHOM?
COCTOUT CyTh MeTojia ["aycca?

Uto Ha3bIBaeTCs OOIIMM PEIICHHUEM CUCTEMBI JTMHCHHBIX YpaBHEHUN?

3aoauu u ynpasxicnenusn
CUCTEMBI YpaBHEHMI MeTo0M [aycca:

X, +3X, —3X3 =2, X, — X, +3X5 + X, =6,

4%, +4X, —4X;3 =95, 6) 7% +5X, = TX3 —X, =8,

— X — 9%, + X3 =—1; X, +8X, —18%; —5x, =—6;
X, + 2X, +3%; =0, 2X; — Xy —3X3 — 2X, — X5 =3,
2%, +3X, +4X; =0, 4%, — X, —9X5 — X5 =6,

2X; + X, + X3 =1, — X, —3X, +10X; —4X, +6X; =3,

2. Haiinut

a)

2%, +2X, +3X; =1; 3X; —6X3 — X, —4Xs =4.
€ PEeIIeHUE CUCTEMbI YPABHEHUI B 3aBUCMMOCTH OT MapaMeTpa a:
ax, + X, + X3 =1, (A+a)x, + X, + X3 =1,

X, +ax, + X; =1, 6) 1% +(@+a)x, +x;=a,

1. Pemure

X, + X, + aXg =1; X + X, + (1+a)x; =a’.
Homawnee 3a0anue
CUCTEeMBI ypaBHEHUI MeToaoM ['aycca:
3X; — X, +2X3 =3,

X, —3X, =4,

Xl_

X; +

3X; — X, +3X; =5,

2X; —3X, +5X; =4,

2%, +3X, =-1,
X, +9X, —4X3 =17,

. A X, + 2X, +3X5 — 2X, + X5 =4,
o TR =5 r) {3%, +6X, +5X; —4x, +3X; =5,

X, +2X, + TX, —4X, + X =11.
3X, — X; = 0; 1 2 3 4T s

3ansaTHe 4. PemieHne cucreM JTUHEHHBIX YPABHEHHH € MOMOIIBIO 00PaTHON MAaTPHIBI U 110
dpopmynam Kpamepa

1. Kaxkue

Teopemuueckue 6onpocul
CUCTEMBI JIMHEHHBIX YPaBHCHHH MOXXHO PEIIUTh METOJIOM 0OpaTtHOW MaTpuilsi? Ilo

dopmymnam Kpamepa?



2. CdopmynupyiiTe aJrOpuUTM pELICHUS CHCTEM JMHEWHBIX YpaBHEHHH METOAOM OOpaTHOM
MAaTpPHIIBL.
3. CdopmynupyiiTe aqropuT™M pemieHHusl CUCTEM JHMHEWHBIX ypaBHEHHUH 1mo ¢gopmynam Kpame-
pa.
3aoauu u ynpasrxcnenusn
1. Pemmre cucteMsl ypaBHEHHH ABYMsI METOJAaMH: METOJOM OOpaTHOW MaTpuUIbl U 1Mo (Hopmy-
nam Kpawmepa:

2%, 3%, =T, X — X, + X3 =2, 4%, + 2%, — X3 =1,
5%, +7X, = 3 0) <X, —2X, + X3 =9, B) <5X; +3X, —2X3 =2,
X, —4X, —2X5 =3; 3%, +2X, —3%; =0.
2ax+8y =7,

2. Haiigute Bce 3HaueHus napamerpa a, IpU KOTOPBIX CHCTEMa ypaBHEHHUH
Ox+ay=3
MMEET €IMHCTBEHHOE PEIIICHHE.
Jlomawnee 3a0anue
1. PemuTe cucTteMbl YpaBHCHHH IBYMsI METOAAMH: METOJAOM OOpaTHOW MAaTpPHIIBI M 1O (HOpMY-
nam Kpamepa:

X; +3X, —3X; =2, 3X; — X, +2X5 =3,
a) <4x, +4x, —4X; =5, 0) 12X, — X, +3X3 =3,
— X —9X, + 7X3 =—1, X, +9Xy —4X; =17,

2. Haiigure Bce 3HaueHWs mapaMeTpa @, NPd  KOTOPBIX CHCTEMa  ypaBHEHHIA
(a+Dx-a’y=2,
3X—2ay=2

HE UMEET PEIICHU.

3ansaTue 5. BekTopsl U onepanun Hag HUMH. JIMHEHHO 3aBHCHMBIEe H HE3aBHCHMbIE CHCTe-
MbI BeKTOpPOB. ba3uc u paHr cucreMbl BEeKTOPOB

Teopemuueckue eonpocol
Haiite onpenenenune N -MepHOro BEKTOpA.
Yro Ha3bIBaeTCsl CyMMOM JBYX BEKTOpoB? IIponsBeneHremM BekTopa Ha 4nucio?
Jaiite onpenenenne TMHENHON KOMOMHAIIMHY BEKTOPOB.
Kaxkue cucteMbl BEKTOPOB Ha3bIBAIOTCS IMHEWHO HE3aBUCUMBIMU?
Ilepeuncnure cBOMCTBA JIMHEHHO 3aBUCUMBIX U IMHEWMHO HE3aBUCHUMBIX CUCTEM BEKTOPOB.
Jaiite onpenenenue 6a3uca cucteMbl BEKTOpOB. JItobast u cucrema BEKTOpOB uMeeT 6asuc?
UTo Ha3bIBAETCS PAHTOM CHUCTEMBI BEKTOPOB?

3adauu u ynpasrxcnenusn

. Hanst Bextops: A =(2,-1,0;3), A, =(0;-3,2,-1), A, =(—4;-13; 2). Haiinure
CJIeMYIONINE JTUHEHHBIE KOMOMHAITUN 3THX BEKTOPOB:

a) B, =3A -2A, + A;; 0) B, =A —6A;.
2. Boiichure, pasmaraercs nu Bektop B mo cucreme Bektopor A =(1—2;1 3),
A =(-2011, A=(22-31).

a) B=(L-4;31); 6) B=(-2113).
3. BeisicHure, gBisieTCA U JaHHAsI CUCTEMa BEKTOPOB JIMHEWHO 3aBUCHUMOW WIIM JIMHEWHO He3a-
BUCHMOIA:

) A =(-10,3), A,=(0;-32), Ay=(-3,6,5);
0) A=(2150,3), A, =(132-1), A=(2-13-2), A=(0123).

NoabkwhE

—



4. Haiinure xakoif-m0o 6a3uc U paHTr CUCTEMBbI BEKTOPOB U BEKTOPHI, HE BXOAIINE B O6azuc pas-
JOKUTE 110 Oa3uCy:

) A=112),A=3L52, A=%21, A=(212);
6 A=L01L0), A=(-2L3-7), A=@-50,3), A =(-41-31).
Jomawnee 3adanue
1. Beiachute, pasnaraercs i  Bektop B =(-3;3;1,4) no cucreme BekTOpoB

A=(-1%02), A=(-32L1), A=(-531L2).
2. SInsercs mu cucrema Bexropos A =(1,2;3), A, =(0;3,-2), A, =(1 -1 1) nuneiino

3aBUCHUMOI WU JIMHEUHO HE3aBUCUMOI?

3. Haifmure Gasuc cucremnl Bekropos A =(1,3;0;5), A, =(12,0;4), A,=(1123),
A,=10;-2,2), A= —-3;6;1) n sexropsl, copepxammii Bekropst A, u A, u Bce

BEKTOPbI PA3JIOKUTE MO Oa3ucy.

2 cemecTp
3ansaTusa 1. KBagpaTuunsie popmbl. [IpuBenenne KBaapaTHYHbIX (POPM K KAHOHHYECKOMY
BHY

Teopemuueckue 6onpocul

Jaiite onpenenenue kBaapatudHoit popmsl o N nmepemeHHbIX. [IpuBenuTe mpuMepsl.
Kak moctpouth MaTpuily kBaapaTHuHoi Gopmb1?
ChopmynupyiiTe onpeaeieHne SKBUBAICHTHBIX KBAAPATUIHBIX (opM.
Kakoii Bug kBagpatndHoi (hOpMbI Ha3bIBAETCS KAHOHMYECKUM?
JaiiTe onpeneneHne MOJOXKUTEIIBHO ONPEACIICHHON (OTPHUIIATEIbHO ONPEICIICHHON) KBaapa-
TUYHOU (HOPMBI.

absrwbE

3aoauu u ynpasxcuenun

1. Hanmmmire Matpuiy KBagpatuaHoi gopmel F = X12 + X22 —2X; Xy +4X,X5.

1 O 1
2. Hanummre kBagpatuunyto popmy o ee matpue A=|0 2 —-2.
1 -2 -1
3. IIpuBennTe K KAHOHMYECKOMY BU]Ty KBaJApAaTUUHbBIE (JOPMBI:

a) F =X +3X3 +4x5 +2XX, + 2X; X5 + 6X, X
6) F =X +2X,X, +2X,Xs.

4. Haiinute Bce 3Ha4eHUs mapamMeTpa A , IPH KOTOPBIX MOJIOKHUTENBHO ONPEIENeHBI KBaapaThd-
HbIE (OPMBIL:

a) F=2%7 + X5 + AXZ + 2X,X, — 2%, X3 — 2X, Xa;
6) F =2X7 + AXS + 2XZ + 2X X, + 6X X5 + 4X,X5.
Jomawnee 3adanue

1. Hanmiuure Matpuily KBajgpatuanon gopmel F = X12 + 2X§ + 2%, X, + 8% X5,

1 3 0
2. Hanumute xBagpatuanyio Gopmy mo ee matpune A=(3 0 1
01 -2

3. IlpuBenuTe K KAHOHMYECKOMY BHly KBaJApPaTUUHbIE (POPMBI:



a) F=2%7 —3%5 —4X,X, + 4%, X3 —8X, Xy

6) F=x —4X,X; +X5.
4. HaiinuTe Bce 3HaYeHMs mapamerpa A, IIPU KOTOPBIX OTPUIATENLHO ONpe/eieHa KBaapaThHy-
nas popma F ==X + AX5 +3X5 + 4X X, + 2X, X5 + 2X,Xs.

3ansatusa 2. KomnjekcHble YHC/Ia U 1eliCTBUA HA/l HUMH

Teopemuueckue 6onpocul
[HaiiTe onpenenenue KOMIUIEKCHOTro yucia. [IpuBenure npumMepsl KOMILUIEKCHBIX YHCEIL.
Uto Ha3bIBaeTCs NCUCTBUTEIBHOM (MHUMOM) YaCThIO KOMILJIEKCHOTO yncia?
CdopmynupyiiTe nmpaBuiIa CI0KEHUS, BRIMUTAHUS U YMHOKXCHHSI KOMITJIEKCHBIX YHCETT.
Kakue 1Ba KOMIUIEKCHBIX YMCIIa HA3bIBAIOTCS COMPSKEHHBIMU ?
ChopmynupyiiTe MpaBuIO AeICHUS KOMIUICKCHBIX YHCEIT.
Jaiite onpenenenre KOMIUIEKCHON TIOCKOCTH.

3aoauu u ynpasxcnenus

. UeMy paBHa JeiicCTBUTENIbHAS M MHUMAs YaCTH KOMILJIEKCHOTO YHUCIIA:

a) 2+5i; 6)1—2; B) 4; r) 2+1; n) 3i;
e)1—5i; %) 3i —/2; 3)=5i;  w)l1+iv3; x) 0
2. Beimonaure nelCTBUA:
a) (245i) + (L—i): 6) (2—i) — (L+5i): B) 3i(2+i):
) ) 3i 1-5i
2 -A-1); = . ;
r) (2+1)-1-10) ) e) YT

5+i
02
%) (3i —/2)?: 3) i%%; H)QZQT.
1+2i

3. M300pasure Ha KOMIUIEKCHOM MIIOCKOCTH MHOKECTBO TOYEK, 3a][aHHOE YPaBHEHUEM:
a) 22 =4; 6) z-Imz+1=0; B) Rez—Imz=2;
Z—5i
3+ 2i

oukrwnE

—

+Z=0.

r Rez—Imz=2z; n2z+Z=1iRez; e)

Homawnee 3a0anue
1. Yemy paBHa JEHUCTBUTEIbHAS U MHUMAs 4YaCTH KOMIUIEKCHOTO YHCHIA!

a) —2-51;6) 3i—2; B) —5; r)\/_—%; n) 3i;

2. BeIIOIHUTE IEUCTBUS:

: : 3i 1-5i
2+1)-(1—1); —; =)
0 2+ (-1 Ve ¥ 352
=\ 2
x) (3i—\/§)2; 3)i23; 1/1)u
1+2i
3. I/I306pa3I/ITe Ha KOMIUJIEKCHOH MJIOCKOCTH MHOKECTBO TOYCK, 3aJTaHHOC YPABHCHUCM:
a)Z+4=Imz-iRez; 6) 2-Rez—-1=0; B) Rez+ilmz=2;

3anstus 3. Tpuronomerpuyeckasi opma 3anucH KOMILJIEKCHOT0 yucjaa. ®opmysia Myaspa
Teopemuueckue éonpocot
1. Jlaiite ompenencHUss MOIYJISI U apryMeHTa KOMIUIEKCHOTO uucia. JIroboe i 4ucio mmeeT
MOyJIb U apryMeHT? OJHO3HAYHO JIM OHU OINPEAEISAIOTCSA?
2. CdopmymupyiiTe CBOMCTBA MOIYJICH M apTyMEHTOB KOMIUIEKCHBIX YHCET.
3. Uro Ha3bIBaeTCs TPUTOHOMETPUUECKOM (POpMOIL 3arucl KOMIUIEKCHOTO yrcia?



4. CdopmynupyiiTe mpaBuia BBIMOJTHEHUS JCUCTBUN HaJ KOMILJICKCHBIMH YWCIIAMH, 3aIHCaH-
HBIMH B TPUTOHOMETPHUYECKOH popMe.
5. Uro no3BossieT BeuMCIuTh hopmyna Myaspa?
6. Kakx MoxxHO H3BJeYb KOpeHb N-i CTENeHW U3 KOMIUIEKCHOTO uncia? CKOJIBKO 3HAYCHHMA
HMMEET 3TOT KOPEHb?
3adauu u ynpaxicnenus
1. Haiinute MoyIib 1 apryMeHT KOMIUIEKCHOTO YMCIIA!

a)l—i: 6) 1+i/3; B) 3:
r) 2 - 2; n) —5i; e)l—_!.
1+1
2. 3a7aHbl U CJIEAYIONIME YUCIIa B TPUTOHOMETPUYECKOH hopme?
T . . 7T 7T . . T
a) 2| COS— +1sIin— |; 0) —3(cos—+|sm—);
6 6 4 4
7z . . 7T 7T . . T
B) 4/ COS— —1ISIn— |; r) COS— +1SIin—.
o -ian ) Fiang
3. 3anuiuuTe Yyucia B TPUrOHOMETPUUECKOH opme
a) —9; 6) 7i; ) +1 3.
-5: : B) — — 4 ——"
J2o 2
) —~2-i; n) 2+3i; o

2—i

4. Beruucnure, UCIOJIb3YsI TPUTOHOMETPUUYECKYIO (POpMY 3amucy Yucia

10 L-i)° .. x)
a) (2-21)7; 0) ———; B) |1+ COS—+1ISIin— | .
1+ 2i 3 3
5. Haitmure BCce 3HaUYE€HUS KOPHEMN
a) 1/8; 6) ¥/—1; B) 3/2i —2.
6. M306pazuTte Ha KOMIUIEKCHOM MIIOCKOCTH MHOKECTBO TOUEK, 33JAaHHOE YPaBHEHUEM:
a)|z+3|=1; 6)|z—-2]<2; B) |22 —1]>4;
. T . T T . T
r) Arg(z —1)=—; marg(z—i)<—; e) —<Arg(z-i)<—.
3 3 4 2
Homawnee 3a0anue
1. Haiinure MOAy b U apryMEHT KOMILJIEKCHOTO YUCIIA:

a) —3+i; 6) V3 —1i; B) 31 ;
2. 3anuiuTe Yncia B TPUTOHOMETpUUYECKoi dopme
a) —5i; 6) 71 —17; B)—\/§+i;
: : 3+1
) iv2; o —1-1; e -
) ) ) 1_oi
4. Beraucnure, UCIOJIb3YsI TPUTOHOMETPUUYECKYIO (pOpMY 3amucH yucia
. 4
a) (2+2i)*; 6)1+—_2l6; B) (1—cos£+isin£) .
@+t 4 3

5. HaiiquTe Bce 3HaUYE€HUSI KOPHEM
a) 3/-8; 0) 3.

6. M300pasuTte Ha KOMIUIEKCHOM IIIOCKOCTH MHOKECTBO TOUYEK, 33JJaHHOE YpaBHEHHEM (Hepa-
BEHCTBOM):



3

a) |z-5]|=3; 6) |4z —2|<8; B) Arg(22—i):%.

ansaTu1 4. BeKTOPLI Ha IJIOCKOCTHU U B IPOCTPAHCTBE. CKaJIHpHOC, BEKTOPHO€ U CM€-

INAHHO€ ITPOU3BEICHUS BEKTOPOB

1.
2.
3.

oA~

—

2
3

Teopemuueckue eonpocut
UYTto Ha3BIBaE€TCsI BEKTOPOM Ha IJIOCKOCTH (B MPOCTPAHCTBE)?
Kaxkue nBa BekTOpa Ha3bIBAIOTCS PABHBIMU?
B 4eMm cocToUT reoMeTpuuecKUid CMBICIT JTUHEUHOM 3aBUCUMOCTH U JTUHEWHOW HE3aBUCHUMO-
CTH BEKTOpPOB?
Yto Ha3bIBaeTCs YIIIOM MEXKIy BekTopamu? Kakue BEeKTOpPBI Ha3bIBAIOTCS OPTOrOHAIBHBIMU?
[aiite onpeneneHue CKaaIipHOMY IIPOU3BEICHUIO IBYX BEKTOpOB. HazoBuTe ero cBoicraa.
Uto Ha3bIBaETCS BEKTOPHBIM MPOU3BEACHUEM JIBYX BeKTOpoB? Kakumu cBoWicTBaMH OHO 00-
namacT?
JlaliTe ompeneneHue CMEIaHHOTO MPOU3BEACHUS TPEX BEKTOpoB. KaknuMm CBOMCTBAaMU OHO
oOnanaer?

3aoauu u ynpasxicnenus

. Hanwi pu Touku A(=3;4), B(2;1), C(3;-2).

a) Haiinure xoopmunatel Bektopos AB, BC, AC u ux moxysu.

0) Haiigure koopaunatel Toukn K , nexameit na otpeske AB m nensmeii ero B oTHomenun
1:3, cuuras or Touxku A.

B) Haiinute nnuny meauanst AM tpeyronsuuka ABC .

r) Berunciure kocunyc yrina BAC .

1) Berauciure miomans tpeyronsauka ABC u nnuny ero seicorsr AH .

e) Haitnute nmuny 6uccexktpucst AN Tpeyronsauxka ABC .

%) Jlokaxure, uto ecmu D(—1; — 2), o muaronanu getsipexyronsauka ABCD  nepnenmu-

KYJISIPHBL.
. IIpu xakom 3HaueHuu napamerpa M BEKTOPHI a(m; -3 2) 51 b(l; 2, — m) OpPTOTOHAJILHBI?

. Jamer Bepumnusl Tpeyromshoit mupamumsl A(3;—1,5), B(4;2;-5), C(-4;0;3) u

D 0;-2).

1

2

a) Haiinure xoopaunatel Bektopos AB, AC , AD, BC u ux moaynu.
6) Berunciure nnomans tpeyronsauka ABC .
B) Borunciure kocunyc yrna BAC .
r) Haitnure o6sem mupamuasr ABCD .
n) Haiigure mmany seicotsl AH mupamunsr ABCD .
[omaminee 3aganue
. anst Bepmmnb Tpeyronshuka AL —2), B(3;-1), C(-15).
a) Haiinure croporst AB, AC u BC.
0) Haitmure nmny mequansl AM tpeyronsauka ABC .
B) Berunciure kocunyc yrma BAM .
r) Beruucnure nnomans tpeyronsauka ABC u nmmmy ero Beicotsr AH |

. JHambl Bepmmusl Tpeyromshoit mupamuas S(0;0;0), A(2;-13), B(-2;2;0),

C(-4;,21).

a) Haitaure mmanst pedep SA, SB u SC .

6) Berauciure mioniaas rparu SAB .

B) Haiinute 06bem nupamuasr SABC .

r) Haiigure mmuay Beicotsl SH mupamuasr SABC .



3ansTHe 5. YpaBHeHHs IPSAMOM Ha IVIOCKOCTH. PaccTosiHMe OT TOUYKH 10 MPSAIMOii
Teopemuueckue éonpocul
1. Kaxue Buabl ypaBHEHU psAMON Ha 110CKOCTH Bbl 3HaeTe?
2. Kak no o0mum ypaBHEHHSIM IPSMBIX ONPEIEIUTh, NepHeHIUKYIApHbI 11 oHU? [lapanens-
Hbl 11 oHU? Kako# yroa Mexay HuMu?
3. Tlo kakoit hopmysie MOXKHO HAWTH PACCTOSTHUE OT JAHHOW TOYKH JI0 3aJJaHHOW OOIIMM ypaB-
HEHUEM NPSMOit?
3adauu u ynpaxicnenus

1. TlocTpoiite npsimbie, 3anaunbie ypasuenusmu: Y =2X —3; X —3y +5=0;
222 VP2 o(x+2)-3(y ~1) =0;

2 -1 y=-1-2t.
2. Hanmmure ypaBHEHUS IPSIMOM:

a) mpoxoasmeit uepes toukn A(—1 3) u B(2;1);

6) npoxoaseii uepes Touxy C(0; — 2) mapannensno npamoit X+ Yy —2=0;

B) npoxosueii uepes Touky D(L; —1) nepnenmuxynspno npsimoit Yy = 2X .
3. Haiiaure yron, o6pasosannbiii npamoit 2X —3y —1=0

a) C MOJIOXKUTEJIbHBIM HalpaBJICHUEM OCH a0CLIHCC;

6) c npsmoit X+ 2y —3=0.
4. Cpenn npsampix 3X —2Y +17=0, 6Xx—-4y—-9=0, 6Xx+4y—-5=0, 2x+3y—-16=0
YKaKUTE TEepIEHIUKYISIPHBIE U napauienbHbie. Haiiiute paccTosiHue Mexay napauiebHbIMA
HOPSMBIMH.
5. Haiinure Touky nepeceuenus npsambix 2X —3Y —8=0u Xx+2y+3=0.

6. laub koopauHaTel Bepiuue Tpeyronsauka ABC @ A(=3;4), B(2;1), C(3;-2).

a) Hanummure ypasuenus croponst BC |, Beicoret AH u memuansr AM .
6) Haiinure xoopaunate! ocHoBanus H Beicotsr AH 1 ee nnuny.
Homawnee 3a0anue
1. Mansl epmunb peyronsiuka AL —2), B(3;—-1), C(-15).
a) Hanummure ypasnenns cropon AB, AC u BC.
6) Hanmmare ypasuenue Boicotsl AH 1 Haiiure koopaunars: Touku H .
B) Haiigute paccrosnue ot Touku H 1o mpsamoit AC .
r) Hanumumre ypaBHeHue npsMoii, mpoxoasiiei ye-
pe3 Touxy B mapamnensro npamoit AC .
n) Haiinure Bemuuunny yroa BAC .
2. Ha pucyHKe MOKa3aHa KpUBas Oe3pasiMuus MoTpe- O
OuTens U ero O6loKeTHas TuHKS. Hanummure ypasHe-

yA

HHE OIOUKCTHOW JMHMH, eclu ueHa [)y ToBapa Y

paBHa 6 pyo0.

CamocrosiTeibHass padora 8 X
3anaHus A7 CaMOCTOSATEIbHOW PadOThl MPUBEACHBI B IJIaHAX MPAKTHUECKUX 3aHSITHM.
KoHTpOJb BBINOIHEHUSI CAMOCTOSITEIBLHOM pabOThl OCYIIECTBISETCA Ha KaKJJOM HMPAaKTUYECKOM
3aHATUHU B (hOpME IPOBEPKHU JOMAITHETO 33/1aHus, (GPOHTAIBHOIO OMpoca.

IIpy n3yd4eHnn KaK 0¥ TEMBI Kypca B XOJ€E JICKIIUH, a TAKXKE Ha IIPAKTUYECKUX 3aHATHUAIX
paccMaTpUBAIOTCA PELICHKS TUIIOBBIX 33/1a4 [0 COOTBETCTBYIOLIEH TeMe. JJIsi caMOCTOATENbHOM
paboThI CTYyJCHTaM MpEeAIaraloTCcsl aHAJIOTUYHBIE 321241, TIO9TOMY OHH MOTYT BOCHOJIB30BaThCA
STUMHU 00pa3Iamu.



6. Kputepuu onleHNBaHUA Pe3yJibTATOB OCBOCHUS M CIUILIMHBI (MOLYJIs1)
6.1. OneHo4YHbIE CPEACTBA M KPUTEPUHN OLIEHUBAHMS I TEKYyLIeill aTrecTauuu
3umMHASA ceccus
KonTposbnas pabora Nel (Tunmosast)

3X; — X, +2X3 =3,
1. Petnre metonom Faycca u Metonom Kpamepa crucremy ypaBHeHHH ¢ 2X; — X, + 3X3 =3,
X +9X, —4X5 =1.
2. SIBnsieres mu cucrema sekropos A =(1,2;3), A, =(0;3,-2), A; =(1, -1 1) nuneiino

3aBMCUMOM WJIN JIMHEHHO HE3aBUCUMOMN?

0 -2 1
3. Haiinure npousBeneHre MaTpuil (_l 2 2)- 2 3 1 =1].
3 -2 4 2 0 1
3 21
4. Haiimmre AL, ecmm A=|3 2 2
1 3 1

Kpurepun oneHuBanus KOHTPOJILHOM padoThl Nel
1. HopMbI o1ieHuBaHus: Ka)kKJ10€ MPaBUIIbHO BBIMOJIHEHHOE 3a7aHue 2-4 onieHuBaercs B 1 6ami, 1
3aJjaHKe OlleHUBaeTcs B 2 6ajuia, ¢ BO3MOXKHOCThIO Tpajanuu B 0,25 6ama.
2. lllkana oueHrnBaHus pabOTHI:

No Ouenka KonunuaectBo 6annos
n/m

1 OTan4HOo 4,75-5

2 Xopor1o 3,75-4,5

3 Y 10BIIETBOPUTEITHHO 3-3,35

4 HeynoBnerBoputenbHO MeHee 3

JleTHsas ceccHua
Kontpoabnas padora Ne2 (Tunosast)
1. BeimosHUTE TEHCTBUS:

: : 3i 1-5i
2+1)-@Q-1); 6) —; :
) ( )@= )5+i B)3+2i
2. 3anuuuTe Yuciia B TPUTOHOMETPHUYECKON (hopme
a) —5i; 6) 711 —7; B) —~/3+i.

3. Jlans! Beprunbl Tpeyronshuka A(L —2), B(3;—-1), C(-15).

a) Haiinure mmuny memuansl AM Ttpeyronsauka ABC .
6) Berunciure kocunyc yrima BAM .
B) Beruncnute mnomans Tpeyronsauka ABC u nnmuny ero Beicotsr AH .

Kpurepun oneHuBaHNs KOHTPOJIBLHOMH padoThl Ne2



1. HopMpbI OlleHMBaHUSA: KaX/10€ MPaBUIIbHO BHITIOJHEHHOE 3a7anue 1-2 onenuBaercs B 1 6amn, 3
3aJlaHKe OIleHHUBAeTCs B 3 0asuia, ¢ BOBMOXXHOCTBIO Irpajnanuu B 0,25 Gana.
2. lllkana oneHuBaHus pabOTHI:

Ne OreHKka KomuuectBo 6amios
/o

1 OTan4HO 4,75-5

2 Xopo1o 3,75-4,5

3 Y 10BIIETBOPUTEITHHO 3-3,5

4 HeynosnerBopuresnbHO MeHee 3

6.2. OIIeHO‘lHLIe Cpeacrea U KPUTEPUU OUCHUBAHUSA NJIs npOMemyToqnoﬁ aTrrecra-
U

CoNoOA~WNE

e e o ol
OabdhwWwNDE O

Teoperuyeckne BONPOCHI 1A CAMONPOBEPKH (BOIPOCHI K 324eTy)
[Tonsite MaTpuubl. Onepanuu HaJ MaTpULAMHU U UX CBOWCTBA.
[Tonsitue onpenenurens Marpuibl. CBOMCTBA OnpeneauTenei.
MuHopSI 1 anreOpanyeckue JOMOJTHEHHUS.
OO6parHas maTpuiia.
Cuctembl TMHEHHBIX ypaBHEHUH. PelieHne ¢ moMoIpo 00paTHOM MaTpUIbL.
Cuctembl TuHEHHBIX ypaBHeHUN. Popmyibl Kpamepa.
Cucremsl nuHeHBIX ypaBHeHH. MeTon ["aycca.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHHUST MATPHIL.
JIuneiiHas 3aBUCUMOCTD U JINHEHHAs HE3aBUCUMOCTD CUCTEMBI BEKTOPOB.

. ba3uc u paHr cucTeMbl BEKTOPOB.

. Panr maTpuus!.

. N-MepHbIe BEeKTOPBI. CUCTEMBI BEKTOPOB.

. JIuHeliHas 3aBUCUMOCTD U JIMHEWHAs HE3aBUCUMOCTBb CUCTEMBI BEKTOPOB.
. ba3uc u paHr cucTeMbI BEKTOPOB.

. Panr maTpuue!.

Kpurepuii nosryyenus 3ayera
3ayer BBICTABIIAETCS MO pe3ysbTaTaM paboOThl CTYJIEHTAa B TEUEHHE CEMECTpa COTJIacHO

[Tono’keHHIO O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUYHOM aTTECTAllUU CTYJEHTOB B
(benepasbHOM TroCyIapCTBEHHOM OFO/DKETHOM 00pa3oBaTENbHOM YUPEKICHHUU BBICIIErO IPO-
deccronanbHoro oOpazoBaHusi «CMOJIEHCKMI TOCYJapCTBEHHBINH YHUBEPCUTET» (YTBEPHKIIEHO
[pukazamu pekropa ot 26 centsops 2019 r. Ne01-113, nononurenus 30 ampenst 2020r. Ne01-48).
Jlis oy4eHus 3a4era CTyIeHT JOJDKEH:

¢ YMCTb OTBCYATh HA TCOPCTUUCCKHUEC BOIIPOCHI, PACCMOTPCHHBIC HA JICKIIUAX
® YMCTh pCHIATh 3a/la4u, MMPCAJIOKCHHBIC HA TPAKTUYCCKUX 3aHATUAX.

JleTnss ceccus

Bomnpocsl Kk 3k3ameny

ook owdE

[Tonsite MaTpuibl. Onepanuu HaJ MaTpULAMHU U UX CBOMCTBA.

[TonsTne onpenenurens marpuibl. CBOKWCTBA ONIpeeIUTENEH.

MuHopbI 1 anredpanyecKue JOMOTHEHHUS.

OO6parHas maTpuIia.

Cucrembl TUHEHHBIX ypaBHEHUH. PerieHne ¢ moMoIpo 00paTHOM MaTpUIIBL.
CucreMbl TUHEWHBIX ypaBHeHUH. Popmynbl Kpamepa.



15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

CucreMsl nuHENHBIX ypaBHeHHH. MeTon "aycca.

CoOcTBeHHbIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUSI MATPHIL.

JInHeliHas 3aBUCHMOCTD U JIMHEMHAS HE3aBUCUMOCTb CUCTEMBI BEKTOPOB.

basuc u paHr cucTeMsl BEKTOPOB.

Panr matpunsl.

KBanpatuunsie ¢popmsl. [IpuBenenue kBagpaTnyHbIX (OpM K KAHOHUYECKOMY BHIY.

KoMIutekcHble yncna u onepanuu Haa HUMH. [IpumMepsl.

Tpuronomerpuueckas popma 3anucu komiekcHoro yucia. ®opmyna Myaspa. ['eomer-
puueckuil cMbica ypaBHenuil | z—al=R; Arg(z-a)=«.

BekTopsl Ha INIOCKOCTH M B IIPOCTPAHCTBE. I'eoMeTpudecKkas HHTEpIpETALUs JIMHEUHON
3aBHCHUMOCTH Y JJMHEHHON HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.

CkasisipHO€E MTPOU3BEIEHNE BEKTOPOB U €TI0 CBOMCTBA. YTOJI MEX/1Y BEKTOPAMHU.

BekTopHOe nIpon3BeieHne BEKTOPOB U €0 CBOMCTBA.

CMmelraHHO€ IPOU3BEIEHNE BEKTOPOB U €T0 CBOMCTBA.

YpaBHEeHMS NPSAMOI Ha INIOCKOCTH. PaccTosiHUE OT TOYKY 10 IPSMOH.

DJIUIC U ero CBOMCTBA.

['unepOoia u ee cBOKMCTBA.

[TapaGosnia u ee cBOMCTBA.

YpaBHEHMS INIOCKOCTU. PaccTosiHuE OT TOUKH IO MIIOCKOCTH.

YpaBHEHHUs NPSMOU B IPOCTPAHCTBE. YTOJ MEXKIY IPSIMBIMU.

BapuaHT nMCbMEHHOT0 IK3aMEHAIIMOHHOI0 321aHus (TUIIOBOI1)

1. CoOcTBeHHbBIE BEKTOPHI U COOCTBEHHBIEC YHCIa MAaTPULL.
2. PasznuunbIe BUABI ypaBHEHUS MPSMON Ha IIIOCKOCTH.

X1 +3X2 —2X3 :l,

3. Pemmnte cucremy ypaBHeHuil < X; +4Xy + X3 = —/,  merozmom 'aycca.

4.

3X1 +10X2 —4X3 =-3

a=>5u b=4 —nonyocu smiurnca. TpeOyercst:
a) COCTaBUTh KAHOHMUYECKOE YpaBHEHUE 3JUINIICA;
0) HaliTH KOOpIMHATHI (POKYCOB;

B) BBIYHUCIIUTD IKCIIEHTPUCHUTET;

T) clenaTh pUCYHOK.

5. PemmTh B KOMITJICKCHBIX YHCIIaX YPaBHEHUS:
x> +6x+13=0: x> —=2x+1+m=0.

Kpurtepun oneHuBanns 3K3aMeHallMOHHON padoThI

1. Hopmsl onieHnBanHus:

Ne | CrpykrypHas yacte pa- | KoiuuectBo 6amios (*)
n/m | 60Tkl

1 Kaxnapiii u3 Teoperude- | 2
CKHX BOIIPOCOB
2 Kaxnas u3 3amau 2

(*) ¢ Bo3MOKHOCTBIO Tpagamnuu B 0,5 O6amna
2. lllkana oueHnBaHUs pabOTHI:

Or1renka 1o Ornenka 1o
10-0aymIbpHOM HmIKajIe 5-0auIbHOMN HIKAaJIE
10 — mpeBOCXOTHO 5 — «oTanyHO»
9 — oTyIMYHO




8 — MoYTH OTIINYHO

7 — OYEHBb XOPOIIO 4 — «xopo1Io

6 — xoporro

S — YJOBJIETBOPUTEIBHO 3 — «yIAOBJIETBOPUTEILHOY

4 — 110YTH YIOBJIETBOPH-

TEJIBHO

3,2,1 — HeyIOBIETBOPH- 2 — «HEYJIOBJICTBOPUTEIHLHOY
TEJIBHO

7. IlepeyeHb OCHOBHOM M JONOJHHUTEJbHOH YU4eOHOI JTUTEepPaTyphI
7.1. OcHoBHas IUTEpaTypa

1 u 2 cemecTpbl

1. Kpemep, H. I11. Jluneitnas anredpa : y4eOHUK U IPAKTUKYM JUIsl aKaJIEMUYECKOro OakaiaBpu-
ata / H. ILI. Kpemep, M. H. ®puaman. — 2-e uza., ucnp. u gon. — M. : M3mgarensctBo FOpaiir,
2017. — 309 c. — (Cepus : bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-02350-3. —
Pexxum noctyna: www.biblio-online.ru/book/1CEE73D9-3041-44B2-94FF-0DEB2BB781E2.

2. lllunaues, B. C. Beiciras maremaruka. [lonusiii kypc B 2 T. Tom 1 : yueOHuK 1151 By30B /
B. C. llunayes ; nox peaakmueit A. H. TuxonoBa. — 4-e u3f., ucnp. u gom. — Mocksa : M3aa-
tenbcTBO FOpaiiT, 2021. — 248 ¢. — (Bsicmee oo6pazosanue). — ISBN 978-5-534-07889-3. —
Texcr : onexTpoHHbli //  OOpasoBarenbHas  1uatpopma  IOpaiit  [calit]. —
URL.: https://urait.ru/bcode/470885

7.2. JlonoyIHUTENbHAS TUTEpaTypa
1 u 2 cemecTpbl

1. COopHuk 3amau 1o BeIcHIel MaTemaTuke s d3koHomucToB / [lox pen. B.M. EpmakoBa. — M.:
NHO®PA-M, 2010. (B 6bubmmotexke Cmonl'yY nMeeTcss B JOCTATOYHOM KOJHYECTBE)

2. Beicmiast MaremaTuka Jist s5koHomuueckux crienuansHoctei. [lon pen. H.II. Kpemepa. Yactp
1.-M.: Bricmiee o6pazoBanue, 2015 — [Dnexkrponsnsiit pecypc, 9bC FOpaiit].

3. IpockypsikoB U.B. COopHuk 3a71a4 o iuHeHO# anredpe / M.: Hayka, 1978.

4. O6bumit Kypc BbICIIEH MareMaTHKd i SkoHomucToB. [lom pen. B.M.EpmakoBa. - M.:
NHO®OPA-M, 2010. (B 6ubmuorexke Cmonl'V B 10CTaTOUHOM KOJUYECTBE)

7.3. Tlepeuens pecypcoB HH(GOPMALMOHHO-TENEKOMMYHHKAIMOHHOM ceTH «MHTepHeT»

1. O6mepoccuiickuit Matemarndeckuii mopran MATH-NET URL: www.mathnet.ru:

2.. HaumonanpHas miatdopma oTKpeITOro oopasoBanus (opened.ru).

3. Anrebpa MaTpHIl ¥ JIMHEWHBIC TPOCTpaHCTBA. HallMOHABHBIN OTKPHITHIA YHUBEPCUTET
«Muatynr». URL: http://www.intuit.ru/studies/courses/992/207/info



http://www.biblio-online.ru/book/1CEE73D9-3041-44B2-94FF-0DEB2BB781E2
https://urait.ru/bcode/470885
http://www.mathnet.ru/
http://www.intuit.ru/studies/courses/992/207/info

7.4. Meronndeckue yKa3aHus A1l 00y4aromuxcs 0 OCBOCHUIO JUCIUTUTUHBI
1. AunekceenkoB B. B. Jluneitnas anreOpa : yde0.- MeTon. mocoOue mjis CTyAeHToB 1 Kypca
Hanpasienus 080100 "Oxonomuka" / B. B. AnekceenkoB. — Cmonenck : Cmonl'y, 2012.

8. MaTepuajibHO-TeXHHYECKOe o0ecniedeHue
YueOHast ayAuTOPHS ISl IPOBEICHUS 3aHATUI JEKIIMOHHOTO M CEMUHAPCKOTO THIIA, TPYIIOBBIX
U MHIWBUIYaJbHBIX KOHCYJIbTALMW, TEKYIIEr0 KOHTPOJS M IMPOMEXYTOUHOHM aTTecTaluu:
214000, r. CmoneHnck, yi. IlpxkeBanbckoro, 1.4, y4d. kopnyc Ne2, aya. 508, 510 yueOGHOTO KOp-
myca Ne 2
CrannaptHas yueOHas mebenb (75 yueOHbBIX MOCaJ0OUHBIX MECTa), CTON M CTYJ JJIS MPernoaaBa-
Tens —no 1 mr.
Kacdenpa ms nexropa — 1 mt.
Jlocka HacTeHHas TpexdJIeMeHTHast — 1 mT.
Hacrennsiii npoexkunonnsiii 3kpad DA-LITE — 1 w.
Mynetumenuanpoexktop BenQ — 1 wir.
Hoyt0yx Lenovo — 1.
Konouku Genius — 1 mir.

[Tomemenue ais camocTositenbHOM padotsl: 214000, r. CmoneHck, yi. [IpxeBansckoro, 1.4, yu.
kopryc Ne2 aya. 516, 520 (koMnbIOTepHBIH Kiace) yueOHoro kopmyca Ne 2

KoMIbroTepHBIN CTYIEeHUYECKUH CTO — 15 mT.

KomnproTepHslii cTON U1l IpenogasaTes — 1 mr.

Monwutop Acer — 16 mir.

Cucremnslii 6sok Kraftway — 16 mr.

Kononku Genius — 16 .

MynsTumenuanpoexktop BenQ — 1 mr.

WurepaktuBHas gocka Interwrite — 1 mr.

CranpnaptHas yueOHas Mebenb (30 yueOHBIX MOCaI0UHBIX MECT), CTOJI U CTYJ JJIs IpenoaBare-
a1 —no | mr.

Kacdenpa s nexropa — 1 mrt.

9. IlporpamMmmHoOe oGecnieyeHue

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), Jluten-
3us1 66920993 ot 24.05.2016, exxerogHoe 0OHOBIIEHHE.

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016),
JInnensus 66975477 ot 03.06.2016, exxerognoe 0OHOBIEHHE.

Kaspersky  Endpoint  Security pgns  Ousweca —  Crangaptheiid,  JluieH-
3us 1FB6151216081242, exxeroaHoe 0OHOBJICHHUE.

Dr. Web Server/Desktop Security Suite (AutuBupyc). Jlunensus EE4E-QN5S-6FG2-
N76B (Exerognoe oOHOBIEHUE).






