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1. MecTo nucuunianebl B crpykrype OIl
Hucnurnnuna «Jlunelinas anredpay» OTHOCHUTCS K 00s3aTEIbHOM YacTH 00pa30BaTEIIbHOM
IIPOrpaMMbl 1O HallpaBiieHHIO NoArotoBku 38.05.01 DxoHoMuueckas 0€30macHOCTh, HalpaB-
JIEHHOCTH (Mpo(uIIh): DKOHOMUKO-TIPABOBOE 00€CIIEUeHNE SIKOHOMUYECKON O€30ITaCHOCTH.
OO0y4eHue NpoucCXOAUT B IEPBOM M BTOPOM cemecTpax. Jlias OCBOEHHS IHCLUILUIMHBI
HEO0OXOUMBI KOMIETEHIIUHU, CPOPMUPOBAHHBIE B CPEAHEN IIKOJE MPH HU3YYEHHH IIKOJIHHOTO

Kypca MaT€MaTHKH.

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 TPAJAUIIMOHHBIX METOJIaX OTEUECTBEHHOU BBICHIEH IIKOJIbI,
TECHOM B3aMMOCBS3M CO CMEKHBIMH KypcaMM, a TaK)Ke€ Ha MCIIOJIb30BAaHUM KaK COBPEMEHHOMN
y4eOHOM U METOAMYECKOU JTUTEpaTyphl, TAK U KIIACCUUECKUX KHUT.

2. [lnanupyembie

€3YJIbTAThI Oﬁy‘IeHI/IH no JTMCHUIIJINHE

KoMmnerennus

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€ IS PEICHHS TIPO(eCCHOHATBHBIX
3ajJa4, aHAIM3UPOBATh U HHTEPITPETH-
pOBaTh MOJYICHHBIC PE3YJIbTATHI.

3HaTh: TEOPETUYECKHE OCHOBBI 3KOHOMHUYECKOU
HAayKH; CTaTUCTUKO-MATEMATHYECKU HWHCTPYMEHTa-
puii, mpUMeHsIeMbId TpU peleHuu MpodhecCHOHATb-
HBIX 3aJay; CHOcOObl aHajln3a, CUCTEMaTHU3aluH,
0000IICHUST PKOHOMHYECKON HHGOPMAIIMK; METOJIbI
MOCTPOCHHUST YKOHOMETPHUYECKHX MOZETeH OO0BEKTOB,
SABICHUM W TMPOLECCOB;, METOAbl KPUTUYECKOIO
OCMBICIICHUSI YKOHOMHYECKOW HMH(POpMAalMK B XOJe
penieHus mpodeccuoHalbHBIX 337a4 U BHIOOpa MyTeit
uX 3 PEKTUBHOTO pEIICHHUS.

Ymers: OPUEHTHPOBATHCS B COLIMAJIBHO-
SKOHOMHUYECKUX TPOIIeCCax; BBISBISATh OCOOCHHOCTH
U 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS COBPEMEH-
HBIX SKOHOMHYECKHX CHUCTEM; OCMBICIMBATh OCHOB-
HbIE DKOHOMHYECKHE ITOKA3aTeNId, XapaKTepU3yIOLINe
(YHKIMOHUPOBAHUE HSKOHOMHYECKON 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 MOJENH, AaHAIU3UPOBATh U
COAEPKATEIBHO MHTEPIPETUPOBATH IMOJTYyYECHHBIE 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 METOIUKON MOCTPOECHUS U aHAJIH-
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 TT0Ka3a-

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




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

TBIBAaTh DKOHOMHWYECKUE MTOKA3aTEIH, Chl Ha PA3JIMYHLIX YPOBHAX B LCIIAX BBIABIICHHA PUCKOB

XaPAKTEPU3YIOIIME COLUAIBHO- " YyIpo3 SKOHOMHYECKOU 0€30MaCHOCTH.

IKOHOMHYECKHE IIPOLECCHl Ha pasiny- | Y METh: NPOM3BOJUTH PAacueT HKOHOMUYECKHE IMOKa-

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

KOB H yIPO3 3KOHOMHYECKOH Ge3omac- | IKOHOMHYECKHE MPOLECCH HA PAa3INYHbIX YPOBHAX B

HOCTH. LEJSIX BBISBICHUS PUCKOB U YIrpo3 3KOHOMUYECKOMN
0€30MMacHOCTH.

Baagerb: 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. Conep:xkaHue TUCHUTLINHBI
1. Matpuusl u onpeaeaurTeau. Onepanuu Hag MaTpunamu. OnpeaeauTeny KBaJpaTHbIX Mat-
pHIl ¥ X cBo¥icTBa. MUHODEI U anredpandeckue pomnonHeHus. OOparHas marpuia. MaTpudHble
ypaBHeHUsI. COOCTBEHHbIE 3HAUCHUSI MAaTPUL.
2. CucreMbl JUHeHHbIX ypaBHeHMil. Cucrema JTMHEWHBIX ypaBHEHHWH. Matpuunas (opma
CJIV. Pemenue cucreM JIMHEHHBIX YpaBHEHMHM MeTOAoM l'aycca. Pemienue cucreM JMHEHHBIX
ypaBHeHui MetogoM Kpamepa. CrucrteMbl JIMHEWMHBIX OJHOPOIHBIX ypaBHeHH. DyHIaMEHTAIb-
Hasi CUCTEMa PELEHUM.
3. Cucrembl BeKTOPOB. BekTops! n onepanun Haj HUMH. CHCTEMBI BEeKTOpOB. JInHEiHAs 3aBH-
CUMOCTbB U JIMHEHAs HE3aBUCUMOCTb CUCTEM BEKTOPOB. ba3uc u panr cucremsl BEeKTOpoB. PaHr
MaTpHIBL..
4. Kpaapatnunble ¢popmbl. [IpuBeneHne kBaapaTuuHON GOPMBI K KAHOHUYECKOMY BHUJLY.
5. KommiekcHble yucaa. Onepanuy HajJ KOMIUIEKCHBIMU 4uciaMu. Anredpaudeckas gopma
KOMIUIEKCHOTO yncia. Moaynb 1 apryMeHT KOMIUIEKCHOTO uncia. Tpuronomerpudeckas popma
KoMIuiekcHoro uuciua. opmyina Myaspa.
5. DyieMeHTHI aHAJIMTHYECKON reoMeTpuu. ['eoMeTprueckre BEKTOPhI Ha MJIOCKOCTU U B MPO-
cTpaHcTBe. CKaJIIpHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEIEHUS. Y pPaBHEHUS IPSIMON U MIJIOCKO-
ctu. KpuBble BTOpOro nopsiika Ha IIOCKOCTH.




4, TeMaTH4YeCKMIi MJIaH

1 cemecTp
No Dopmbl 3aHITUI
n/n Paznensr n Beero | Jlekuuu | Ilpaktuye- JIaGop. Camocros-
TEMBI 4acoB CKHE 3aHsI- 3aHSTHS TeJbHAs
TUS pabota
1 Matpulibl 1 onpesenu- 39 5 5 0 16
TEJH
2 Cucremsl JUII/IHeﬁHLIX o4 6 6 0 12
ypaBHEHUH
3 | Cucrtembl BEKTOPOB 16 4 4 0 8
Bcero 3a cemectp 72 18 18 0 36
2 cemecTp
No DopMbl 3aHITUI
n/n Paznensl n Beero | Jlexuum | Ilpaktnye- JlaGop. Camocros-
TEMBI 4acoB CKHeE 3a- 3aHATHS TeJIbHAS
HATUS pabora
1 | KBagparuunsie hopmbl 12 2 4 0 6
2 | KomruiekcHble uncia 30 6 12 0 12
3 BJIeiweHTLI aHAJIUTHYe- 39 8 18 0 13
CKO# reoMeTpun
4 | IlogrotoBka K 3K3aMeHy 27 27
Bcero 3a cemectp 108 16 34 0 31+27
NTOI'O 180 34 52 0 67+27

5. Buabl 00pa3oBaTesibHOI 1eATeILHOCTH

3aHATHA JTEKIHOHHOIO THIIA

1 cemecTp
Tema 1. MaTpuubl 1 onpeaeJuTe N
Jlexyus Ne 1. Ilonarue matpunpl. Onepanyy Haj MaTpUIIaMH U UX CBOWCTBA.
Jlexyus Ne 2. OnpenenuTenu KBaJpaTHBIX MaTpHIl U UX cBoicTBa. Onpenenutenu 2-ro U 3-ro
nopsiika. MUHOPBI U anreOpanyeckye A0MOJIHEHUS
Jlexyus Ne 3. OGparHas marpuna. Paznuynble criocoObl HaX0XJIeHUsI 00OpaTHOI MaTpPHUIIBL.
Jlexyus Ne 4. CoOOCTBEHHBIE 3HaUYEHUS MATPHIL.
Tema 2. CucreMsbl JIMHEHHBIX YPaBHEHHUI
Jlexyusa Ne 5. Cuctembl TUHEHHBIX ypaBHEHHH. PerieHne cuctem JMHEHHBIX YpaBHEHUH METO-
oM l"aycca.
Jlexyus Ne 6. PerreHue cucteM JMHEHHBIX YPaBHEHUH C TIOMOIIBIO 0OPaTHOW MaTPHIIBI U METO-
nom Kpawmepa.
Jlexyusa Ne 7. CuctemMbl TMHEHHBIX OJTHOPOAHBIX ypaBHeHUH. DyH1aMeHTaIbHas CUCTEMa pelie-
HU.
Tema 3. CucreMbl BeKTOPOB
Jlexyus Ne 8. N-MepHbIE BEKTOPbI U Onepanuu Haja HUMH. CucTeMbl BeKTopoB. JInHeiiHas 3aBu-
CUMOCTbD U JIMHEWHasi HE3aBUCUMOCTh CHCTEMBI BEKTOPOB.
Jlexyus Ne 9. ba3zuc u paHr cucTeMbl BEKTOPOB. PaHTr MaTpuIib.

2 cemecTp
Tema 1. KBaaparuunsie ¢popmbl
Jexyusa Ne 1. KBagparuunsie ¢popmel. [IpuBenenne kBaapaTHdHbiX GOpM K KAHOHUYECKOMY BH-
ay.
Tema 2. KomniexkcHbie yncia




Jlexyus Ne 2. KOMIIEKCHBIE YUCIIA U OTIEpAIK HAJl HUMH.
Jlexyus Ne 3. Tpuronomerpuueckas ¢opma 3amucu KoMmiuiekcHoro uucia. @opmyna Myaspa.
I'eomerpuyeckuii cmbica ypaBHennii | z—a|=R; Arg(z—a)=«.

Jlexyus Ne4. Pemienne KBapaTHBIX YPaBHEHUN B KOMIUIEKCHBIX YHCIIAX.

Tema 3. Jj1eMeHTHI AaHAJTMTHYECKON reOMeTPUH

Jlexyus Ne 5. BekTopbl Ha MIIOCKOCTU U B MpOCTpaHCcTBE. ['eomMeTpruueckass MHTepIpeTanus jJu-
HEMHOM 3aBUCUMOCTH U JIUHEHHON HE3aBUCUMOCTH CUCTEMbI BEKTOPOB.

Jlexyus Ne 6. CkansipHOE IPOU3BEICHHUE BEKTOPOB M €0 CBOMCTBA. YTOJ MEXIY BEKTOPAMH.
BekTopHoe mpou3BeaeHue BEKTOPOB M €ro cBoiicTBa. CMeENIaHHOE NMPOU3BENCHHE BEKTOPOB U
€ro CBOMCTBA.

Jlexyus Ne 7. YpaBHEHUS IPSIMON Ha TUIOCKOCTU. PaccTossHME OT TOYKHM 10 MPSMON. Y paBHEHUS
IJIOCKOCTH. YPaBHEHHUs IIPSAMOM B IPOCTPAHCTBE. YTOJ MEXAY NpAMBIMU. Pazinunble 3amauu
AQHAJIMTUYECKON T€OMETPUH Ha MJIOCKOCTU U B IPOCTPAHCTBE

Jlexyus Ne 8. Dnmutic u ero cBoicTBa. ['unepOona u ee cBoiicta. [lapabosa u ee cBolicTBa.

3aHATHS CEMUHAPCKOro THINA (MPAKTHYECKHE 3aHSITHS)
1 cemectp
3ausarua 1. MaTpunbl. Onepauuun Hag MaTpunamu. OnpeaeanTead KBaJAPaTHBIX MATPHIL
H MX CBOMCTBA.
Teopemuueckue 6onpocui
1. Yro HazwiBaeTcs maTpuieit? ITopsakom marpunbl? KBaapaTHoit mMaTpuiieii?
2. JlaliTe ompeneneHus onepanysM HajJ MaTPUIIAME: CIIOKEHUIO MATpPHIl, YMHOXCHHUIO MAaTpPHU-
1Bl HA YHCTI0, YMHOKEeHHIO MaTpull. Kakumu cBoiicTBamMu 00J1a/1at0T 3TH orniepanun’?

3. Uro Ha3pIBaeTCs ONpENEIUTENIEeM KBaAPATHONH MAaTPHIIBI?
4. Tlo kakuM mpaBujIaM MOXHO HAXOAUTH OMPEIESIUTEIN MaTPHUI] BTOPOTO U TPETHETO MOopsiaKa?
5. Jlaifte ompeneneHne MUHOpA 3JIEMEHTA MAaTPHIlbL. UTO HAa3bIBACTCS aNreOpandyecKuM JOTOJI-
HEHUEM 3JIEMEHTa MaTPUIIbI?
6. Cdopmymupyiite Teopemy Jlamaca. Kak oHa moMoraer BEIYHCIISATH OMPEICTUTEIN KBAAPAT-
HbIX MaTpuu?

3aoauu u ynpasxcuenun

1. Haitnure 3A—2-B, A-B, B-A, BT AT u A?, ecm:

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

2. Boraucnure MMPOU3BCACHUS MATPHII:

-1 0 2 -1

2 5Y(0 3 -2
|1 1 -2/ 3] 6)

1 0)l1 -1 -1
2 1 3
a- 2 B

3. Ilpu kakux 3HaveHHMsAX @ Marpunsl A= u

2 a 3

TIEPECTaHOBOYHBI (TO
ectb A-B=B-A)?

4. BoluncauTe ONpeneauTenu:



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. Boruucnure onpeaenurens, Nojib3ysach TeopeMoit Jlamaca

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

3ansarus 2-3. O6paTHas maTpuna. Paziuunpie cnocodbl HAX0K/AeHUs 00PATHOH MaTPHUIbI.
Teopemuueckue 6onpocwi

1. Kaxas marpuna HasbiBaeTcsi oOpatumoii? HeBbipoxkeHnHoi? Kakast cBsI3b MMeeTCS MEXITY

TUMHU NOHATUAMU?

2. Kaxk ¢ momMonipio 3IeMeHTapHbBIX MpeoOpa3oBaHUil MOXKHO HAWTH MaTpPHIly, OOPaTHYIO K JIaH-

HOW?

3. Tlo kakuM GopMysaM U IPH KaKHX YCIOBUSX, HanoxeHHbIX HAa Matpunsl A, B u C, mox-

HO HaiiTu pemenus marpuunbix ypasernii A- X =B, X -A=B, A- X -B=C.

4. CdopmynupyiitTe alropuT™M Haxoxk/1€HUsI 0OpaTHON MaTPUIbl C TOMOIIbIO OIPEIETUTENS.

3aoauu u ynpasxcnenus
1. C moMomipo 31eMeHTapHBIX MPeoOpa3oBaHU HAUAUTE MaTPUILy, OOpaTHYIO K MaTpHIIE:

) 4 10 2
2) [1 1]; 6 |1 1 -2
2 1 0

2. Pemnte MaTpuYHOE ypaBHEHUE:

e Sl e 1) oG )

3.C MMOMOIIBIO OMIPECACTIUTCIIA HalauTe Marpuny, o6paTHy10 K MaTpune

1 2 3

3 4
a) (2 2} 6) |0 1 2].
3 21



4. 3aBoJ MPOM3BOJIUT JIBUTATENH, KOTOPbIE JMOO Cpa3y MOTYT MOTpeOOBaTh PEryIUPOBKH (B
40% cnyudasix), 1100 cpa3zy MOryt ObITh Hcmoyib30BaHbl (B 60% ciyyasx). Kak mokasbiBaeT
OTIBIT, T€ JABUTATEJIH, KOTOPHIE H3HAYAIBHO TPEOOBAIM PETYIMPOBKH, Yepe3 MECSI] TAKXKE TOTpe-
OyroT peryiaupoBkd B 65% ciyuasx. Te ke IBUrarenu, KOTopble He TpeOOBaIM PEryJMpOBKH,
yepe3 mecal norpedyror ee B 20% cinyuaeB. KakoBa mons asurateneii, kotopsie Oyayt padborars
XOpOUIO Yepe3 Ba U TPU MecsLia IOCe BbIITYCKa COOTBETCTBEHHO?

Vkazanue: ecniu A= (aij ) — MaTpuIa Iepexoja (aij — IO JBUraTejie, HaxXOIAIIUXCS B
HACTOsIIEee BpeMs B COCTOSAHUU |, a yepe3 mecsl] OyAyT B COCTOSIHUM | ), TO BEKTOP COCTOSIHUS

Xt = (X1t ) X2t) B MoMeHT Bpemenu t ( X;t — HOJIA JIBMTraTeleH, HaXOAAIMXCS B MOMEHT BpeE-

- t
menn U B cocrosunu 1) Haxomures mo popmyne: X, = X, - A', rne X, — HaganpHOE coCTO-
SHUE.

3anstue 4. Co0cTBeHHBbIE BEKTOPHI M COOCTBEHHbIE 3HAYEHHUS MATPHII.
Teopemuueckue eonpocul
1. [aiite onpenenenus coOCTBEHHOTO BEKTOpa M COOCTBEHHOT'O YKCIia KBAJPaTHOM
MaTpHULIBL.
2. Kak MOXHO HaiiTU COOCTBEHHBIE YHCIIa MATPHUIIBI?
3aoauu u ynpasxcnenus
1. Haligute coOcTBEHHBIE YHClia U COOCTBEHHBIE BEKTOPHI MATPHUIIBL:

e 5
a ; —
-1 4
1 1 0
Ilpumepnulit gapuanm KOHmMPOILHOU padomovl
1 0 -2 1
. -1 2 2
1. Haligute npousBeeHrE MaTPUIL 3 5 4 12 3 1 -=-1].
- 0 -2 0 -1
-1 1 2
-2 0 1 O
2. Beruucnute onpeaenuTens .
0 3 4
1 0 -1 2

3 21
3. C moMoUIbI0 ONpeeuTeNIe HauauTe At ,ecom A=|3 2 2
1 31

4. Slensiercst i cucrema Bexkropos A =(152;3), A, =(0,-3,-2), A, =L -1 1) smneit-

HO 3aBUCHUMOMU WJIU JIMHEWMHO HE3aBUCUMOM?

3ausarue 5. Meroa I'aycca pemienusi cucreM JTUHEHHbIX YPABHEHUH
Teopemuueckue éonpocut

Yto Ha3pIBaeTCA PELIEHUEM CUCTEMBI YpaBHEHMM ¢ N nepeMeHHbIMU?

Kakwne cucteMbl ypaBHEHUH Ha3bIBAIOTCSI PABHOCUIIBHBIMU?

[Tepeuncnure u3BecTHble BaM anemMeHTapHbIe MpeoOpa3oBaHus CUCTEM YPaBHEHU?

Kakas cucrema Ha3pIBaeTCs pa3pelieHHOM?

B uem cocrour cyts Metona I'aycca?

o~ E



6. Yro Ha3pIBaeTCs OOLIUM pEIICHHUEM CUCTEMbI IMHEHHBIX YPAaBHECHUNA?
3adauu u ynpaxicnenus
1. Pemute cucremsl ypaBHeHu MeTooM ["aycca:

X, +3X, —3X3 =2, X, — X, +3X5 + X, =6,
a) 14X +4X, —4x; =5, 6) 7% +5X, —TX3 —X, =8,
— X —9X, + X3 =—1; X, +8X, —18%; —5x, = —6;
X, + 2X, +3%; =0, 2X; — Xy —3Xg — 2X, — X5 =3,
5) 2%, + 3X, +4X; =0, D 4%, — X, —9Xg — 7 X; =6,
2%, + X, + X3 =1, — X, —3X, +10X; —4X, +6X5 =3,
2%, +2X, +3X; =1; 3%, —6X5 — X, —4X; =4.
2. Haiinure penieHre CUCTEMbI YPABHEHUI B 3aBUCUMOCTH OT IapaMerpa a :
ax, + X, + X3 =1, AL+a)x, + X, + X3 =1,
a) X +ax, + X3 =1, 6) <X +(@+a)x, +X;=a,
Xp + X +axXg =1 X + X, + (L+a)x; =a’.

3ansaTue 6. Pemenne cucreM JTUHEHHBIX YPABHEHHH € IOMOIIbIO 0OPaTHON MATPHUIBI U 110
¢popmyaam Kpamepa
Teopemuueckue 6onpocul
1. Kakue cucteMbl JIMHEHHBIX YpaBHEHHH MOXHO PELIMTh METOIO0M oOpaTHOM MaTpuibl? Ilo
dbopmynam Kpamepa?
2. CdopmynupyiiTe aJropuT™M peUIeHHs CHCTEM JMHEWHBIX YpaBHEHHH MeETOA0M 0OpaTHOM
MaTpHULIBIL.
3. ChopmynupyiiTe aaropuT™ pelieHust CUCTeM JMHEWHBIX ypaBHeHUH no ¢opmyinam Kpame-
pa.
3aoauu u ynpasxcnenus
1. PemmTe cucteMbl ypaBHEHMH ByMsI METOAAMH: METOAOM OOpaTHOW MaTpUIbI U MO (HOpMy-
nam Kpamepa:

2%, 3%, =7, X, — X, + X3 =2, 4%, + 2X, — X3 =1,
5%, +7X, =3 6) <X, —2X, + X3 =9, B) <5% +3X, —2X3 =2,
X, —4X, —2X5 =3; 3%, +2X, —3X; =0.
2ax+8y =7,

2. HaiiguTte Bce 3HaYeHWs mapaMmerpa a, NpU KOTOPBIX CHCTEMA ypaBHEHUH 9 3
X+ay=

HMECT CIMHCTBCHHOC PCHICHUC.

3ausarue 7. CucreMsl JJMHEHHBIX OJHOPOAHBIX YPaBHeHU. PyHIaMEHTAIbHAA CHCTEMA
peleHui
Teopemuueckue eonpocut
1. Kakas cucrema TUHEHHBIX YpaBHEHUH HA3bIBACTCS OJTHOPOIHON?
2. Jlaiite ompexnencHue (yHAAMEHTAILHOW CHCTEMBI PEIICHUH OIHOPOJHON CHUCTEMBI JIMHEH-
HBIX YPaBHEHUM.
3. Kak B BekTOpHOH (hopMe MOXKHO 3amucaTh 0011Iee PEIICHNE CHCTEMbI TUHEHHBIX YpaBHEHUN?
3adauu u ynpasricnenusn
1. Haiinute pyHgaMeHTaIbHYIO CUCTEMY PEIICHUH OJTHOPOIHON CUCTEMBI YPAaBHCHHIA:



3X, + X, — X, + X, =0,

a) 12X — X, —4X; +4x, =0, 6)
6X, — X, —4X; +6X, =0;

— X + X, +3X3 + X, =0,

2. Haiigute oO1iiee pereHrne CHCTEMbl IMHEHHBIX YpPaBHEHUH B BEKTOPHOU Qopme:

X + 2%, —4X; =1, 2%, — Xy +3X5 — 2X, =3,
a) 13X, +5, —11x; =3, 6) 14X, —2X, +5X; + X, =8,
3%, +4X, —10x; =3; 2%, — X, + X3 +8X, =T;

B) 9—X + X, —X3 — X5 =0,

3. O6pasyer mu cuctema Bektopos (1, 2;—2;—1), (3;1 —1 —3) dynmamentansuyio cucre-

X, + X, + X3 + X, =0,
MY pELIEHUN CUCTEMbI YpPaBHEHUI

3anstue 8-9. BekTopsl u onepaunu Haja HUMU. JIMHeiiHO 3aBUCHMbIe M HE3aBHCHUMBbIE CH-
cTeMbl BeKTOpPOB. ba3uc u paHr cucreMbl BEeKTOPOB

Teopemuueckue eonpocul
Haiite onpenenenue N -MepHOro BEKTOpA.
Uro Ha3bIBaeTcst cymMmMoi IBYX BekTopoB? [IponsBeneHnemM BeKTOpa Ha YuCio?
Jaiite onpenenenre TMHEHHON KOMOUHAIIMHN BEKTOPOB.
Kaxkue cucteMbl BEKTOPOB HA3bIBAIOTCS IMHEWHO HE3aBUCUMBIMH?
[lepeuncnure cBOMCTBA IMHEWHO 3aBUCUMBIX U JIMHEHHO HE3aBUCUMBIX CCTEM BEKTOPOB.
Jatite onpenenenue 6a3uca CUCTEMBI BEKTOPOB. JIto0as 1 cuctema BEeKTOPOB UMeeT 6a3uc?
UTo Ha3bIBAETCSI PAHTOM CUCTEMBI BEKTOPOB?

3aoauu u ynpasrxcrnenusn

1. Haner Bektops: A =(2;-1,0;3), A, =(0;-3,2,-1), Ay =(—4;-1,3; 2). Haitaure
CIIeTYFOIINE JTMHCHHBIE KOMOWHAITUU 3TUX 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, AA=(22-31).

a) B=(1-4;31); 6) B=(-2;11,3).
3. BeisicHure, gBisieTCa 11 JaHHAsI CUCTEMa BEKTOPOB JIMHEWHO 3aBUCHUMOW WIIM JIMHEWHO He3a-
BHCHUMOM:

a) A =(-10;3), A, =(0,-3,2), A,=(-3,6;5);
4. HaiiguTe Kakoi-mu0o 0a3uc M paHT CUCTEMBI BEKTOPOB M BEKTOPHI, HE BXOIAIINE B Oa3uC pas-
JIOKUTE 1O Oa3UCYy:

a) A=112), A=312), A=121), A =(212);
) A=L0L0), A=(-2L3-7), A=3-503), A,=(-41-31).

NoabkowhE

2 cemecTp



3ansatua 1-2. KBagparuunsie ¢opmbl. IlpuBeaeHne KBaJpaTHYHBIX (POPM K KaHOHMYe-
CKOMY BHAY
Teopemuueckue 6onpocul
Jaiite onpenenenue KBaapatuaHoil popmer oT N nepemenHbIX. [IpuBeanuTe mpuMepsl.
Kak moctpouts MaTpuily KBagpaTHIHOU (HOPMBI?
Cdopmynupyiite onpeeneHne SKBUBAJICHTHBIX KBaJAPaTUYHbIX (HOPM.
Kakoii Bun kBagpaTHuHON ()OpMBI Ha3bIBACTCS KAHOHUYECKUM?
JaiitTe onpeneneHne MOJOKUTEIBHO ONPEAEICHHOM (OTpULaTeIbHO ONPEIETIeHHON) KBaipa-
TUYHOU (HOPMBI.

agsrwONME

3adauu u ynpaxicnenus

1. HanuiyTe MaTpuily KBaapaTuyHoil popmel F = X12 + X§ — 2%, X, +4X5X5.

1 0 1
2. Harmmwre kBagpaTuunyto popmy no ee marpue A=|0 2 -2

1 -2 -1
3. IlpuBenTe K KAHOHUYECKOMY BHLYy KBaJIpaTUYHbIE (DOPMBI:

a) F =X +3X3 +4x5 +2X,X, + 2X; X5 + 6X, X
6) F = X7 + 2% X, +2X,Xs.

4. Haiijute Bce 3HaUeHUs TapamMeTpa A , IIPH KOTOPHIX TIOJI0KHUTENBHO ONPE/EIEeHbl KBapaTHy-
Hble (HOPMBI:

a) F=2X7 + X3 + AXZ + 2X, X, — 2X; X5 — 2%, Xg;
6) F =2X7 + AXZ + 2XZ + 2X; X, + 6X X5 + 4X,X5.

3ausaTusa 3-4. KoMmmiekcHbie Ync/ia M JeHCTBUA HAJA HUMHU

Teopemuueckue éonpocwt
JlaiiTe onpeneneHne KOMIUIEKCHOTO yucia. [IpuBeaure npumepsl KOMILUIEKCHBIX YHCEI.
Uro Ha3bIBaeTcst JeHCTBUTENBHON (MHUMOI) YaCThIO0 KOMILIEKCHOTO YHcia?
Chopmynupyiite npaBuia ClI0KE€HUs, BHIUUTAHUS U YMHOXXEHHS KOMIUIEKCHBIX YHCel.
Kakue 1Ba KOMIUIEKCHBIX YMCIJIa HA3bIBAIOTCS CONPSKEHHBIMU ?
CdhopmynupyiiTe npaBuIo eleHUs] KOMITJIEKCHBIX YHCEIL.
[aiite onpeneneHne KOMIIJIEKCHON IIIIOCKOCTH.

3aoauu u ynpasxcnenus

. UeMy paBHa aeiicTBUTEIbHAS M MHUMAs YaCTH KOMILJIEKCHOTO YUCIIA:

ok wdE

—

a) 2+5i; 6)1—2; B) 4; r) 2+1; n) 3i;
e)1-5i; %) 3i —~/2; 3) —5i; m 1+i/3: ) 0.
2. BelmonHuTe NeUCTBUS:
a) (2+50) + (1—i): 6) (2—1i) — (L+5i); B) 3i(2+1):
: : 3i 1-5i
2+1)-(1-1); —; .
n(2+D)-1- H)5+i e)3+2|
2
x) (3i—\/§)2; 3) 1% H)u.
1+ 2i
3. M306pa3uTte Ha KOMIUIEKCHOM MJIOCKOCTH MHOKECTBO TOUYEK, 3aJAaHHOE YPaBHEHUEM:
a) 22 =4; 6)z-Imz+1=0; B) Rez—Imz=2;
r) Rez-Imz=2z; n 2z+Z=1iRez; e)z_5l+2:0.

3+ 2i



3ansTus 5-8. Tpuronomerpuyeckasi gopma 3anucu KOMILIEKCHOro ynciaa. @opmysaa Myas-

pa

Teopemuueckue 6onpocul

1. [aiite onpeneneHuss MOAYJsSl U apryMeHTa KOMILIEKCHOro yucia. Jlroboe Jiu 4ucio umeer
MOJyJIb U apryMeHT? OJHO3HAYHO JIM OHU OIPEAEISAIOTCSA?
ChopmynupyiiTe CBOMCTBa MOAYJIEH U apTyMEHTOB KOMITJICKCHBIX YHCEII.
Uto Ha3bIBaETCS TPUTOHOMETPUUECKOH (POPMOIi 3amucu KOMITJIEKCHOTO Yucia?
CdopmynupyiiTe npaBuiia BHIIOJHEHUS NCHCTBUI HaJl KOMIUIEKCHBIMHM YKCIaMH, 3aIUCaH-
HBIMU B TPUTOHOMETPHUYECKON (hopme.
5. Yro mo3BossieT BRIUUCIUTE hopmyna MyaBpa?
6. Kak mMoxxHO M3Bjeub KOpeHb N-i CTENeHH U3 KOMIUIEKCHOro uucia? CKOJIbKO 3HAYCHHM

HMMEET 3TOT KOPEHb?

H~own

3aoauu u ynpasrxcnenus
1. Haiimute MOy b M apryMEHT KOMIUIEKCHOTO YKClIa:

a)l—i; 6)1+i\/§; B) 3;
. ) 1-1i
r) I\/E—Z; 1) —ol; €) -,
1+1
2. 3a1aHbl U CIEAYIONIUE YHCIa B TPUTOHOMETPUIECKOr hopme?
T . . T T . . T
a) 2| cos—+1sin— |; 6) —3| COS— +isin— |;
6 6 4 4
T ... T T . . T
B) 4/ COS— —1SIn— |; r) COS— +1SIin—.
6 3 3
3. 3anumuTe yKciaa B TPUTOHOMETPUUYECKON opme
. 3 .3
a) —9; 6) 71; B) ——=+I1—;
V22
. : 1+1
r)—\/E—I; n) 2+3i; e)2 -,
—1
4. Bpruucnute, UCHOAb3Yys TPUTOHOMETPUYECKYIO (hOpMY 3alIUCH YHCTIa
: 1—i)° r ..\
a) (2 -2i)"; G)Q; B) | 1+ COS— +isSin—
1+2i 3 3

5. Haiinure Bce 3HaueHMs KOpHEN
a) 3/8; 6) ¥/—1; B) 32i—2.

6. M300pa3uTte Ha KOMIUIEKCHOM MJIOCKOCTH MHOKECTBO TOUYEK, 3aJaHHOE YPaBHEHUEM:

Q) |z+3|=1; 6)|z-2<2; B) |22 -1]>4;
T

r) Arg(z—i):g;

n)arg(z—i)<%; e)%<Arg(z—i)<%.

3ansaTus 9-10. BekTopbl Ha NJIOCKOCTH U B IpocTpaHcTBe. CKalnsipHOoe, BEKTOPHOE U CMe-
IIAHHOE NPOU3Be/ICHUsI BEKTOPOB

Teopemuueckue éonpocut
1. Yto Ha3bIBaeTCsI BEKTOPOM Ha IIOCKOCTH (B POCTpAaHCTBE)?
2. Kakwue nBa BeKTOpa Ha3bIBAIOTCS PAaBHBIMU?
3. B 4eM cocToUT reoMeTprYecKHii CMBICT JTHHEHHOW 3aBHCUMOCTH U JTMHEWHON HE3aBUCHMO-
CTU BEKTOPOB?
Yro HazpIBaeTCA yriioM Mexay BekropaMu? Kakue BEKTOpbI Ha3bIBAIOTCS OPTOTOHAIbHBIMU?
5. JlaiiTe ompeneneHne CKaISIPHOMY MPOU3BEACHHUIO IBYX BEKTOpoB. Ha3oBuTE €ro cBoiicTRa.

>



6. Urto Ha3pIBaeTCs BEKTOPHBIM MPOU3BEIACHUEM JIBYX BeKTOpoB? Kakumu cBoiicTBaMU OHO 00-
JnamaeT?
7. JlaliTe ompeneneHre CMEIIAaHHOTO MPOU3BEICHUS TPEX BEKTOpOB. KakuMu CBOMCTBaAMH OHO
oOnamaer?
3aoauu u ynpasrxicnenusn

1. Tauwr Tpu Touku A(—=3;4), B(2;1), C(3;-2).

—_— s

a) Haiinute xoopaunars sektopos AB, BC, AC u ux monymu.

0) Haiigure koopaunatel Toukn K, nexameit na otpeske AB u nensmeii ero B oTHomeHun
1:3, cuuras or Touxkn A.

B) Haitnute nnuny mequanst AM tpeyronsuuka ABC .

r) Beruncnure xocunyc yrna BAC .

1) Beruucnure mnomans tpeyronsauka ABC u nnuny ero seicorsr AH .

e) Haiinure mmuny 6uccexrpucst AN tpeyronsauka ABC .

%) Jlokaxwure, uro ecmu D(—1; — 2), to muaronamu yetsipexyromsauxa ABCD  mepnenu-

KYJIAPHBL
2. IIpu KakoM 3HaYeHuH napamMerpa M BEKTOPHI 5(m; -32)u 6(1; 2, — M) OpTOroHANbHBI?
3. Jlambl Bepumnsl Tpeyrompoi mupamuasl A(3;—1,5), B(4;2;-5), C(-4;0;3) u
D(;0;-2).

a) Haiinure xoopaunater Bexktopos AB, AC , AD, BC u ux momynu.
6) Beraucnure miomans tpeyronsanka ABC |

B) Boruncnute kocunyc yrina BAC .

r) Haiigure 06bem nupamuasr ABCD .

n) Haiigure mmany seicotsl AH mupamuasr ABCD .

3anstue 11-12. YpaBHeHusi nIpsAAMoii Ha JI0cKocTH. PaccTosiHUE OT TOUKH 10 NIPAMOii
Teopemuueckue éonpocut
Kakue Bubl ypaBHEHMI MPSIMON Ha TUIOCKOCTH Bbl 3HaeTe?
2. Kak mo o0mum ypaBHEHHSIM TPSMBIX OTPEAETUTh, MEPICHINKYIISIpHBI I oHU? [lapamnens-
Hbl 11 oHU? Kako# yroa Mexay HuMun?
3. Tlo kakoit (hopMyIie MOKHO HAWTH PACCTOSTHUE OT JIAHHOW TOYKH JI0 3aJaHHON OOIIUM ypaB-
HEHUEM NPSMOit?

=

3aoauu u ynpasrxcnenusn
1. ITocTpoiite npsiMble, 3aJaHHBIE YPABHEHUSMU: Y = 2X—3; X — 3y +5=0;

X1 ¥+3. a2y —3y—1)=0: <70
2 -1 y=-1-2t.
2. Hanumwnre ypaBHEHUs MPSMOM:
a) npoxonseit uepes Touku A(—L 3) u B(2;1);
6) mpoxosuieit uepes Touxy C(0; — 2) nmapannensuo npsamoit X+ Y —2=0;
B) npoxosameii yepes Touky D (L —1) nepnenmukynspro npsmoit Y = 2X .
3. Haiigure yron, oopasosannsiii npamoit 2X —3y —1=0
a) C MOJIOKMTEIHLHBIM HANPABJIEHHEM OCH a0CIIHCC;
6) c mpsimoit X+ 2y —3=0.
4. Cpenn ipsimbix 3X —2Y +17=0, 6Xx—4y—-9=0, 6x+4y-5=0, 2x+3y-16=0

YKaXHUTe MEepreHINKYIsIpHble U HapasuienabHble. Haliaure paccTosiHre Mexay napaiielbHbIMU
TPSIMBIMHU.



5. Haiigure touky nepecedenus npsameix 2X —3Y —8=0u Xx+2y+3=0.
6. laub koopaunatel Bepiuun Tpeyronsauka ABC @ A(=3;4), B(2;1), C(3;-2).

a) Hanumure ypasuenus croponst BC |, Beicorst AH u memuansr AM .
0) Haitmure koopaunarel ocHoBanuss H seicorsr AH u ee nnuny.

3ansTue 13-14. KpuBbie BTOPOro nopsiika Ha IJ10CKOCTH
Teopemuueckue éonpocul

1. Yro nazweiBaercs smiuncoM? Kakoit BuI MMeeT ero kaHoHWYeckoe ypaBHenue? Hazoure
CBOWCTBA 3JIUIICA.

2. Jlalite onpenenenue runepbosbl. Kakoit BUg uMeeT ee kaHOHHUYECKoe ypaBHeHHe? HazoBure
CBOWCTBA rUNEepOOIIBI.

3. Maiite onpenenenue napadonsl. Kakoil Bux nMeeT ee kaHoHHYecKoe ypaBHeHHne? HasoBure
CBO¥CTBa MapaloJIbl.

3aoauu u ynpasxcuenus
1. Hanumure KaHOHMYeCKoe ypaBHeHHe diuumca, npoxopsimero yepes touky A(L,25;1) u

umeronero sxkcuentpucuret, pasubii 0,6 . Haiinure cymmy paccrosuuii ot Touku A 1o poky-
coB aurica. [Toctpoiite 3muic, ero GOKychl U TUPEKTPHCHI.

2. CocTaBUTh KAHOHUYECKOE YpaBHEHHUE TUIIEPOOJIbl, €CIIM €€ aCUMIITOTHI 33J[aHbl YPaBHEHUSIMU
y =10,6X u runep6ona npoxomut uepes Touky M (10; — 3\/§) Haiinure doxycel runepoo-

JIbI, IUPCKTPHUCHI U SOKCUCHTPHUCHUTCT.

3. IMocTpoiite mapabory y2 = 6X. Haiizure Goxyc ¥ JUpeKTpHCY Hapabosbl. YOeauTech, 4To

touxa N(2; 2\/§) HNPUHAAISKUT 1apabosie U paBHOYAaleHa OT (POKyca U TUPEKTPHCHI.
4. TlocTpoiiTe KpuBbIE

a) x> +4y% —6x+8y =3;
6) 16x> —9y® —64x + 54y —161=0;
B) Y2 —8y =4x.

3anstus 15-16. YpaBHeHHMs IVIOCKOCTH U NPSIMOi B IpocTpaHcTBe. PaccTosiHue OT TOUKH
A0 MJIOCKOCTH. YTO0JI MeXKAYy NPSAMbIMHA
Teopemuueckue 6onpocul
1. Kaxwue Buabl ypaBHeHHI mockocty Bel 3Haere?
2. Kak no o0mum ypaBHEHUSIM IUIOCKOCTEH ONpeaenuTh, NepneHIuKyIIpHbl 1 onu? [lapain-
nenbHbl 11 oHKM? Kakol yron Mexy Humu?
3. Kak M0oxHO HaliTu paccTosiHME OT JTaHHOM TOYKH /10 33JJaHHOM OOIMM ypaBHEHUEM IUIOCKO-
ctu?
Kakue Buzibl ypaBHEHHI IPsIMON B ITpocTpaHcTBe Bol 3HaeTe?
5. Kak mo kaHOHMYECKHM ypaBHEHHUSM IPSIMBIX B MIPOCTPAHCTBE ONPEAEITUTh YroJd MEXAY HU-
Mu?

Ea

3aoauu u ynpaxcHenus
1. Hanumure ypaBHEHUs MIIOCKOCTH:

a) mo Tpem Toukam A(—1; 3;—2), B(2;11) u C(-3;1 0);
6) mo Touke F (1, — 3; 0) u sexropy mnopmamu 1i(—1; 0;1)
B) npoxozsiuieit yepes toukn M (0; —1; 1) u N(3; 2; —1) u napamnensroii ocu OZ ;

r) npoxoasmeii uepes Touky K (L 1; — 3) u mapannensuoii mockoctu OYZ.



2. Cpemn mnockocrein 3X —2y+2+17=0, x+2y+z2-9=0, 6x—-4y+22-5=0
X+3y—2Z—-6=0 ykaxure nepneHauKyIspHble W TapamienabHble. Halinure paccrosmnue

Mek1y MapaleNbHbIMU IIOCKOCTAMHU. HaiiiuTe yron Mesxk1y nepecekaionuMucs ILIOCKOCTIMH.
3. Hanucats ypaBHeHHe miockocTH, npoxoasmeit uepes Touky P (L1 —2) u nepnenauxymnsp-
Hyto miockoctam 3X—Y —Z+10=0u X+ 3y +2=0.
4. Haniuure KaHOHMYECKOE M IapaMETPHIECKOE YPABHEHHUS TIPSAMOIA:

a) npoxozsuieit uepes Toukn A(—10;2) u B(2;-11);

X +1 z

6) npoxonsmeit uepes Touxy K (1; —1; 2) mapamnensno npsamoi — = yT = 3
B) npoxonsueii uepes touky D(2;1; 2) nepnenmukynspuo miockoctu 3X — Y +2Z +1=0.
x-1 y z+4 {x+y—22:Q

= = H

5. Haiimure yron Mexy npsiMbIMH

-2 2 3 X-3y+z+2=0.
. . X—2 y+1 z+3
6. HaI/II[I/ITe TOYKY MNEepECCUCHUA [psAMOU 2 = 1 = 2 C IINIOCKOCTBHO

2X+Yy—-z+3=0.

CamocrosiTesibHas padoTa

3amaHust A7 CaMOCTOSATENBHON pabOThl NMPUBEACHBI B IUIAHAX MPAKTUYECKUX 3aHSTHH.
KoHTpOJb BBINOJIHEHUSI CAMOCTOSITEILHON pabOThl OCYLIECTBISETCA HA KaXKJIOM IMPAKTHYECKOM
3aHATHU B (pOpMe MPOBEPKU JOMALTHETO 334aHUs, (PPOHTAIBHOIO ONpoca.

IIpu u3yyeHnn Kak10i TeMbI Kypca B X0JI€ JIEKIIUH, a TAKXKE HA MPAKTUYECKUX 3aHATUAX
paccMaTpuBarOTCs pelleHUs TUIOBBIX 3a/1a4 110 COOTBETCTBYIOLIEH Teme. i1 caMocTosATeNbHON
paboThI CTyJCHTaM MpPEeAIaraloTcsl aHaJTOIMYHbIE 33/1a4M, TO9TOMY OHHU MOTYT BOCHOJIb30BaThCA
TUMH 00pa3laMu.

1 cemecTp
3anaTusa 1. Marpuusl. Onepanun Hax matpunamu. Onpenenurenn KBaApaTHbIX MaTPHIL
U UX CBOMCTBA.
Jomawnee 3a0anue

2 - 2 -

1. Haitmure (A—B)? u A2 —2A-B+B? ecmn A= ,B= .
1 2 2 3

2. Beruucnure npou3BEACHUS MaTPUIL:

1 2 2 1 0 -2 1 -2
a) 12 3 1 -1} 1 (-(2 -1 1).
(3 -2 4} : ( )
0 -2 0 -1

=)}

3. Beruucnure ONPCACIIUTCIIb:

1 _2 3 -1 1 3 2
a) 2 3 -1; 6)_022(1)2.

3 -1 2
1 0 -1 2




4. Pemmre ypasuenne Oet(A+X-E)=0, rne E — enunnumas wmatpuma, eciu
0 2

A= :
4 -1

3ansarus 2-3. O6paTHas maTpuna. Pa3iuunpie cnocodbl HAX0K/IeHNs 00PATHONH MaTPHIbI.

Homawnee 3a0anue
1. C moMompi0 3JeMEHTapHBIX MpeoOpa3oBaHWN HAaWAWTE MaTpUIly, OOpaTHOH K MaTpHie

-1 0 2
A=l1 1 -2/|.
2 1 0
-1 3 -2
-1 0 -3 1 2
2. Pemire MatpuyHO€ ypaBHEHUE X - 2 0 1 |= )
3 2 0o 1 -2
1 -1 0
3. C moMouIpIo OnpeAenuTeNs HalUTe MaTPUILY, OOpaTHYIO K MaTpuIle
3 2 1
) Lo 6) |3 2 2
a X .
2 -2
1 31

o 0 2
4. Pemnure ypasuenne det(A+ X- A7) =0,rme A= A

3ansaTue 4. CoOCTBEHHBIC BEKTOPBI H COOCTBEHHbIC 3HAUYCHUSI MATPHL.
Homawnee 3a0anue
1. Haiimute coOCTBEHHBIE UMCiIa U COOCTBEHHBIE BEKTOPBI MaTPHIIbI:

1 2 -1 1 0
a) (O J; 6) |—4 3 0.
-2 1 1

3ansaTue 5. Meroa I'aycca pemennsi cucreM JTHHEHHBIX YPABHCHU I
Homawnee 3a0anue
1. Pemmre cucremsl ypaBHeHui metooM ["aycca:

3X; — X, +2X3 =3,

X, —3X, =4,
X, +3X, =1,
Lo X, +5X, — 4%, =7,

3 =X, + 3% =5, X, + 2X, +3X; — 2X, + Xs =4,

X, — Xy +4X; =4,

2X; —3X, +5X; =4,
X + 2%, + X3 —4X, + X5 =11.

X, +3X, — X3 =0;
3ansitue 6. Pemenue cucreM JIMHEHHBIX YPABHEHHUI ¢ TIOMOIIbI0 0OPATHOI MATPHUIIBI M 110
¢popmysnam Kpamepa



Homawmnee 3a0anue
1. Pemnte cuctembl ypaBHEHUH JBYMsI METOJaMH: METOJOM OOpaTHOM MaTpullel U 10 (opMy-
nam Kpamepa:

X, +3X, —3X3 =2, 3X; — X, +2X5 =3,
a) 14X, +4x, —4x; =5, 0) 12X, — X, +3X3 =3,
— X —9X, + X3 =—1, X, +5X, —4X; =17,

2. Haiimute Bce 3HaueHus mapameTpa A, @OpPU  KOTOPBIX CHUCTeMa ypaBHEHUI

{(a+1)x—a2y: 2,

HE UMEET PEIICHUM.
3x—2ay =2
3anstue 7. CucreMsl JIMHEHHBIX O/THOPOAHBIX YpPaBHeHUil. PyHI1aMeHTAIbHAS CHCTEMA
peleHui
Homawinee 3a0anue
1. Haligute dyHIaMeHTaNbHYIO CUCTEMY PEIIEHU OTHOPOIHOM CUCTEMbI YPaBHEHUA:

3X; — X, +3X;3 + 2X, +5X%; =0,

X, + X, + X3 —2X, =0;

2. HaiimuTe obmiee penieHne CHCTEMbI JINHEHHBIX YpaBHEHUH B BEKTOPHOH (opme:

X, — X, —3Xg — X, =1, X, —2X3 + X, + X5 =0,
a) 13X, —4X, —11X; —7X, =2, 0) <—X +X, —X3—Xs =0,
3X; —5X, —13x; —11x, =1; X + X, — X, =0.

3ansitue 8-9. BekTophl M onepanuu Hal HUMU. JINHEHHO 3aBHCHMBbIe M He3aBHCHMbIe CH-
cTeMbl BeKTOPOB. ba3zuc u panr cucreMbl BEeKTOPOB

Homawnee 3a0anue
1. Beiacaure, pasmaraercs i Bektop B =(-3;3;1,4) no cucreme BekTOpoB
A=(-110,2), A, =(-3211), A=(-5312).
2. SInsercs mn cucrema Bexkropos A =(1,2;3), A, =(0;3,-2), A, =(L -1 1) nuneiino
3aBUCHUMOM WM JUHEWHO HE3aBUCUMON?

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

BEKTOPBI Pa3JIOKUTE MO Oa3ucy.

2 cemecTp
3anaTusa 1-2. KBaaparuunbie ¢opmbl. [IpuBegeHne KBagpaTHYHBIX (OPM K KAHOHUYE-
CKOMY BHY
Jomawnee 3a0anue

1. Hanumure Matpuity kagpatuanoit popmer F = X12 + 2X§ + 2%, X, + 8% X3.

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

3. [IpuBeaMTE K KAHOHUYECKOMY BUIY KBaJpaTHIHbIE ()OPMBI:
a) F=2x7 —3X3 —4xX,X, + 4%, X5 —8X,Xs;



6) F=x —4X,X; + X5
4. Haiijiute Bce 3HaueHMs ITapameTpa A , IIpU KOTOPBIX OTPULIATEILHO ONpEeIeHa KBaapaThy-
mast popma F = —X7 + AX5 +3XZ + 4% X, + 2% X5 + 2X, Xs.

3anarusa 3-4. KoMmjiekcHbIe YHCJIA M JeHCTBUA HAJA HUMHA

Homawnee 3a0anue
1. Yemy paBHa AeHCTBUTENbHAS U MHUMAs YaCTU KOMIUIEKCHOTO YHCIa!
: . i .
a) —2—51;6) 31— 2; B) —5; r)\/_—E; n) 3i;
2. BelmosHuTe IeUCTBUS:
: : 3i 1-5i
r)(2+1)-L-1); ) —, e) -5
S+1 3+ 2i
: : 1-i)?
x) (3I—\/§)2; 3)I23; I/I)u
1+2i
3. M306pa3ute Ha KOMILIEKCHOM MJIOCKOCTH MHOKECTBO TOUYEK, 3aJAaHHOE YPaBHEHUEM:
a)Z+4=Imz-iRez; 6) 2-Rez-1=0; B) Rez+ilmz=2;

3ansatus 5-8. Tpuronomerpuyeckasi popmMa 3anuCH KOMILIEKCHOr0 yucjaa. @opmyaa Myas-
pa
Homawinee 3a0anue
1. Haiinute MOnyJib M apryMeHT KOMIUIEKCHOTO YMCIIA!

a) —3+i; 6) V3 —i; B) 3i;
2. 3anuuuTe Yncia B TPUrOHOMETPUUECKOH popme
a) —5i; 6) 71 —17; B)—\/§+i;
: : 3+1
iv2; -1-1; -
K Y K 1-2i
4. Beruucnure, UCIOJIb3YsI TPUTOHOMETPUUYECKYIO (POpMY 3amucy Yucia
. 4
a) (2+2i)*; 6)1+—_2|6; B) (l—cosz+isin£) .
@+ 4 3

5. Haitmure BCce 3HaUYE€HUSI KOPHEN
3 . 6
a) ¥/-8; 6) §/1.
6. M300pasuTte Ha KOMIUIEKCHOM MIIOCKOCTH MHOKECTBO TOYEK, 3a/laHHOE YpaBHEHHUEM (Hepa-
BEHCTBOM):
T

a) |z—-5|=3; 6) |4z —2[<8; B) Arg(22—i)=5.
3ansarus 9-10. BexTopsl Ha MUIOCKOCTH U B pocTpaHcTBe. CKaJIsipHOe, BEKTOPHOE M CMe-
IIAHHOE NPOU3BEeHNsI BEKTOPOB
Jlomawnee 3a0anue

1. Mauwr Beprmnn Tpeyronshuka A(L — 2), B(3;-1), C(-15).

a) Haiinure croporsr AB, AC u BC.

6) Haiinure nnuny memuanst AM tpeyronsauka ABC .

B) Berunciute kocunyc yrma BAM .

r) Beruucnure miomans tpeyronsiuka ABC u nnuny ero seicorsr AH |



2. Jlanet Bepumnbl tpeyrombaoii mupamuast  S(0;0;0), A(2;-1,3), B(-2;2;0),
C(-4;21).

a) Haitnure mmunst pedep SA, SB u SC .

0) Beruncnute momans rpann SAB .

B) Haitnute 06nem nupamuasr SABC .
r) Haiinure jmny Beicotst SH mupamuasr SABC .

3ansTue 11-12. YpaBHeHusi npsiMoii Ha MJI0CKOCcTH. PaccTosiHue OT TOUKH /10 PSIMOii
Jlomawnee 3adanue
1. Tauwr Bepmmns Tpeyronshuka A(L — 2), B(3;—1), C(-15).
a) Hanmmre ypasuenus cropon AB, AC u BC.
6) Hanummre ypaBnenue soicotsl AH 1 Haiimure koopaunars! Toukn H .
B) Haiinute paccrosnue ot Toukn H 1o mpsamoit AC .
r) Hanumute ypaBHeHME PsAMOii, Tpoxosiieii ye-
pes Touky B mapannensno npsamoit AC .
n) Haiigure semnuuny yrna BAC .
2. Ha pucynke noka3ana KpuBas 0e3pa3indus moTpe- 5
ouTeNs M ero OloKeTHas NTuHMA. Hamuimure ypaBHe-

yA

HHE OXOJUKETHOH JIMHUH, €CIU IIeHa P, ToBapa Y

paBHa 6 pyo.
3ansaTue 13-14. KpusBbie BTOPOro nopsiika Ha
ILJIOCKOCTH 8 X

v

Homawnee 3a0anue
1. CoctaBbTe ypaBHEHHE (UTYPBI, CyMMa PACCTOSHHN OT Ka)XJOW TOUYKH KOTOPOM 110 TOUEK

F.(4, 0) u F, (=1, 0) pasua 6. Iloctpoiite 3Ty purypy 1 yKaxure ABe TOUKH, IPUHAUIEKALIHE
en.

2. CocTaBUTh KAHOHUYECKOE yPABHEHHE IHIIEpPOOJIbI, €CIU €€ SKCLEHTPUCUTET paBeH 2, a ypaB-
nenus nupekrpuc X = 10,5 . TlocTpoiite 1y runep6oay.

3. CocTaBbTe ypaBHEHHE (HUIYphI, BCe TOYKH KOTOpoil paBHoynaiensl or touku F(2;0) u

npsiMoii X = —2. Toctpoiite 5Ty Qurypy.

3ansitus 15-16. YpaBHeHHMs IUIOCKOCTH U NPSIMOi B mpocTpaHcTBe. PaccTosinne 0T TOYKH
10 IJIOCKOCTH. YTO0J MexKAYy NPSAMbIMH

Homawnee 3a0anue

1. Jlanet Bepumnbl tpeyrombuoi mmpamuast  S(0;0;0), A(2;-1,3), B(-2;2;0),
C(-4;2;1).

a) Haitnute ypasuenus rpaneiit ABC u SBC, a taxxe yron Mexny sTumu nimockocTsiMu.

6) Berancnure anunay Beicotsl SH mmpamuaer SABC |

B) Hanumimure ypaBHeHMe CeKylleil MIIOCKOCTH, TIPOXOsIeii uepe3 cepemunbl pebep SB u

SC nepnenmuxymnsapro mnockoctu ochosanus ABC .

r) Haiinure ypasuenns peep SA, SB, a taxxke yron Mesxay HUMH.

n) Haiigure xoopaunatel Touku K, ecmu AK Bricota rpann SAB .

e)” Haiinure paccrosinue Mexay ckperupatomumucs npsambiva SA u BC .



6. Kputepun oueHuBaHus pe3yibTATOB OCBOCHHS TUCHUNIMHBI (MOIYJISA)

6.1. OneHo4YHbIE CPEACTBA M KPUTEPUHN OLIEHUBAHMS I TEKYyIIeill aTrecTauuu
1 cemectp
Kountpoasnas padora Nel (TunoBasi)

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 oneHuBanns KOHTPOJIbHOI 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
2 cemecTp
KonTpoubnas pabora Ne2 (Tunmosast)
1. BeimosHUTE TEHCTBUS:
. . 3i 1-5i
a) (2+1)-(1-1); 6) — B) .
S+I 3+ 2i
2. 3anuiuTe Yncia B TPUTOHOMETPHYECKO# opme
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 Tpeyronsauka ABC .
6) Berunciure kocunyc yrima BAM .
B) Beruncnute mnomans Tpeyronsauka ABC u nnmuny ero Beicotsr AH .

Kpurepun oneHuBaHNs KOHTPOJIBLHOMH padoThl Ne2



1. HopMpbI OlleHMBaHUSA: KaXK10€ MPaBUIIbHO BHIMOJIHEHHOE 3afanue 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 HeynosnerBopurenbHO 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 MaTpuipl. CBONCTBA ONpeIeIUTeNEH.
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 M COOCTBEHHBIE 3HAYCHUSI MATPHII.
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 cucTeMbl BEKTOPOB.

. Panr maTpuus!.

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

[Tono’keHHIO O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUYHOM aTTECTAllUU CTYJEHTOB B
(benepaabHOM TroCyIapCTBEHHOM OFO/DKETHOM 00pa3oBaTeIbHOM 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, PACCMOTPCHHLIC HA JICKIIHUAX,
® YMCTh pCHIATh 3a/la4u, MMPCAJIOKCHHBIC HA TPAKTUYCCKUX 3aHATUAX.

2 cemecTp

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.

JInneliHas 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 kommiekcHoro 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 CBOWCTBA. 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.

[TapaGosna u ee cBOMCTBA.

YpaBHEHMS INIOCKOCTU. PaccTosiHuE OT TOUKH O MIIOCKOCTH.

YpaBHEHHUs NPSMOU B IPOCTPAHCTBE. YTOJ MEXKIY IPSIMBIMU.

BapuaHT nMCbMEHHOT0 IK3aMEHAIIMOHHOI0 321aHus (TUIIOBOI1)

1. CoOcTBeHHbBIE BEKTOPHI U COOCTBEHHBIEC YHCIa MAaTPULL.
2. Pasznuunbie BUABI ypaBHEHUS MPSMOU Ha IJIOCKOCTH.

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) BBIYUCIIMTD IKCIIEHTPHCUTET;

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 OCHOBHOIM M JONMOJHHUTEILHOMH YU4eOHOIi TUTEpPaTypPHI

7.1. OcHoBHAas1 JJUTEpPaTYpa
1. Illumaues, B. C. Bricmas maremaruka. Ilomasni kypc B 2 T. Tom 1 : yueOHHMK 11t By30B /
B. C. lllunayes ; nmox penakuueir A. H. Tuxonora. — 4-e u3zn., ucrp. u gon. — Mocksa : U3na-
teascTBO FOpaiit, 2021. — 248 ¢. — (Bricmiee ob6pa3oBanue). — ISBN 978-5-534-07889-3. —
Texct : onektponHsld //  OOpasoBarenbHas  1uardpopma  FOpaidt  [caiit]. —
URL: https://urait.ru/bcode/470885 (nata obpamenus: 16.12.2021).
7.2. JlonoJiHUTEJIbHAS JIUTEpaTypa
1. CO6opHuK 3a/1a4 1Mo BhICHIEH MaTemaTHKe s 3koHoMuCcTOB / [Tox pen. B.M. EpmakoBa. — M.:
NHO®PA-M, 2010. (B oubmuotexke Cmonl'V nmeeTcst B 10CTATOYHOM KOJIUYECTBE)
2. Bricmiast maTematuka amnst skoHomuueckux cnernuansHoctei. [Tox pea. H.ILI. Kpemepa. Yactsb
1.-M.: Beicuree obpasoBanue, 2015 — [Dnextponnsiit pecype, D5C FOpaiit].
3. IIpockypsikoB U.B. COopHuk 3amau no juHeiHoi anredbpe / M.: Hayka, 1978.
4. O6mwmii kypc BbIcIied maTemMaTHku st SkoHomuctoB. [lom pen. B.M.EpmakoBa. - M.:
NHO®PA-M, 2010. (B 6ubmmotexke Cmonl'yY B 10CTaTOUHOM KOTHUYECTBE)
7.3. Tlepevennb pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHKAIIMOHHOM CeTH
«HHTepHeT»

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

2.. HanonanpHas matdopma OTKpbITOro oopasosanus (0pened.ru).

3. AnreOpa MaTpuIl U JTMHEHHBIE TPOCTpaHCTBa. HalmoHaIBHBINA OTKPBITHI YHUBEPCUTET
«MuTynT». URL: http://www.intuit.ru/studies/courses/992/207/info

7.4. MeTonnueckue yKazaHus 1Jisl 00y4alomMXxcsi 0 0CBOCHHIO U CHMIIIMHBI

1. AnexceenkoB B. B. Jluneitnas anreOpa : yue0.- MeTo. mocoOue ansi CTyIAeHTOB | Kypca

HanpasneHus 080100 "Oxonomuka" / B. B. AnexceenkoB. — Cmonenck : Cmonl'Vy, 2012.

8. MaTepua/ibHO-TeXHHYECKOe o0ecnieyeHue
Y4ueOHast ayiuTOpHs ISl IPOBENEHUS 3aHATHI JICKIIMOHHOTO M CEMUHAPCKOTO THUTIA, TPYIITOBBIX
U WHIUBHUyaldbHBIX KOHCYJIBTAllMM, TEKYHIIEr0 KOHTPOJS M MNPOMEXKYTOYHOH aTTeCTaluu:
214000, r. Cmonenck, yi. [IpxeBansckoro, 1.4, yd. kopryc Ne2, aya. 508, 510 yue6HOTO KO-
myca Ne 2
CranpaptHas yyeOHas mebenb (75 y4eOHBIX MOCaJ0YHBIX MECTa), CTOJ M CTYJ JJIs IperoaaBa-
Tens —no 1 mr.
Kadenpa mst nektopa — 1 .
Jlocka HacTeHHas TpexdJIeMeHTHas — | mT.
Hacrennsrit npoekimonnsiit s5kpad DA-LITE — 1 m.
MyneTumeauanpoexktop BenQ — 1 mr.
Hoyt6yk Lenovo — lmir.


https://urait.ru/bcode/470885
http://www.mathnet.ru/
http://www.intuit.ru/studies/courses/992/207/info

Komnouku Genius — 1 .

[Tomemenue s camocTositensHOM padoTer: 214000, r. CMmoneHck, yiu. [IpxkeBansckoro, 1.4, y.
kopryc Ne2 aya. 516, 520 (koMnbIOTepHBIH KJace) yaueOHoro kopmyca Ne 2

KomnrerorepHslii cTyaeHueckuid ctoa — 15 mr.

KoMnbrorepHslii cton s npenojaBarens — 1 mr.

Monutop Acer — 16 mir.

Cuctemnsrii 610k Kraftway — 16 mr.

Kononku Genius — 16 .

MynsTumeauanpoektop BenQ — 1 mt.

WNutepaktuBHasg qocka Interwrite — 1 .

CranmaptHas ydeOHas meOenb (30 ydeOHBIX MOCaA0OYHBIX MECT), CTOJI U CTYJI JIJIs MperoaBaTe-
Jsg — 1o 1 m.

Kadenpa mst nekropa — 1 .

9. IlporpamMmmHoOe oGecrieyeHue

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), JIuuen-
3ug 66920993 ot 24.05.2016, exxerogHoe 0OHOBJICHUE.

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

Kaspersky  Endpoint  Security mns  Ousneca —  Cranpmaptabiid, JluieH-
3ug 1FB6151216081242, exxeroagnoe 0OHOBJICHHE.

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



