ABTOHOMHAsI HEKOMMepPYeCKasi OpraHu3anus BbICIIero 00pa3oBaHus
«MOCKOBCKNU MEXIAYHAPOJIHbIN YHUBEPCUTET»

PaGouas IporpamMmma JUCIMITIINHbI

JIuneiinas anredpa

Hanpaenenue noozomosxku buznec-undopmarmka

Koo 38.03.05

Hanpasnenue (npogunv) NHdopmarmoHHbie CUCTEMBI U TEXHOJIOTUH B
OousHece

Keanugurayua evinycknuxka  OaxajgaBp

MockBa

OOKYMEHT NOANMCAH 2025
QNEKTPOHHOWM NOAMUCHIO

Ceptudukat: 026443C200E0B15FBB4FC3DAFEDBC09294
Bnageneu: MAHIOLWNC ANbrMPOAC FOO30
[DevicteuteneH: ¢ 03.09.2024 o 03.12.2025




1. Ilepedyenb KOAOB KOMIETeHIMI1, GOpMHUPYeMbIX JMCHMILJIMHON B NpoLecce 0CBOCHHUS
o0pa3oBaTeJIbHOM MPOrpamMMbI

I'pynna xomnereHuuii

Kareropusi koMmnereHuuii Kon

O6menpodeccrnoHanbHbIE

- OIIK-4

2. KomneTeHMU U MHAMKATOPBI UX JOCTHKEHHUS

MPUHIUIIBL  PaOOTHI
MH(POPMALIMOHHBIX
TEXHOJIOTHH;
UCIOJIb30BATh
nHpopmarIuto,
METObI u
MpOrpaMMHEIC
cpeactBa ee cOopa,
00paboOTKHU U aHAIH3a
ISt
nH(pOpPMaIMOHHO-
AHAJIMTUYECKON
MOJIICPIKKH
TIPUHSTHUS
YIIPaBICHYECKUX
peLIeHu;

Kon ®opmMyJIMpOBKa
HNuankaTopsl 10CTHKEHUST KOMIETeH T
KOMIIeTeHIHH KOMIIeTeHIHH
OIIK-4 Crnocoben monumath | OIIK-4.1. 3HaeT meToab! cOopa, 0OpabOTKH U aHAIIN3A

nHpopManuu, B TOM YHCIE B TJI00ATBHBIX CETSX,
BKJIIOYass ~ NpOTpaMMHBIE  CpE/CTBa, METO/1bI
NpEJCTaBICHUd HH(DOPMAIUKM, a TAaKKe NPUHLUIIBI
paboThl MH(OPMAITMOHHBIX TEXHOJIOTUI

OIIK-4.2. Ymeer HMCHONB30BaTh MAaTEMaTHYECKHE H
CTaTUCTHUYECKHE METOJAbl aHalu3a JaHHBIX, B TOM
qucie c UCIOJIb30BAHNUEM KOMITbIOTEPHBIX
TEXHOJIOTUH, 111 HMH()OPMAIIMOHHOAHAIUTHYECKOM
HOJACP>KKH IPUHATHUS YIPABICHUECKUX PELICHUI
OIIK-4.3. Bnageer MerogaMM M IPOrpaMMHBIMU
CpeACTBaMHU IMOAJCPKKU MPUHATUS YIPABICHYECKHX
peLeHui

3. Onucanue IJIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs MO JUCHUIINHE
3.1. Onucanue naanupyemuvix pe3yabmamoe 00yuenus no OUCUUnIuNne

[Tnanupyemble pe3ynbTaThl OOyY€HHs MO JAUCUUIUIMHE MPEJICTaBICHbl JECKPUITOPaMH
(3HaHUsI, yMEHUS, HABBIKH).

JeckpunTopsl
10 JUCLMIIJIMHE

3HaTh

YMeTh Baagern

Kon
KOMIIETeHIIMH

OIIK-4

nH(}pOpPMaAITMOHHBIX

- OcHoBuble mpuHIHNG | -  [lpumenste  UT- | - HaBbikamu paboThl C
paboTbl  COBPEMEHHBIX | HHCTPYMEHTHI s | Bl-cuctemamun  (Power

coopa u obOpabotku | BI, Tableau) u si3pikamu

TEXHOJIOTHH, BKJIIOYAs | JaHHBIX M3 Pa3jM4HbIX | aHanu3a gaHHbIX (SQL,
0a3bl TaHHBIX, OOJAaYHBIC | HCTOYHUKOB (CRM, | Python).
BBIUKCIICHHSI, OOJbIINe
nanueie (Big Data) wu | - AHaM3UpPOBaTh | MPOTHO3UPOBAHUS
unTepHet Beniei (IoT). JTAHHBIE C | omTUMHU3aUKA  Ou3HecC-

ERP, BeO-aHanmuTHKa). - Metomamu

HCIIOJIb30BAHHUEM IIPpOHCCCOB Ha OCHOBC




- MeTto bl cOopa, | CTaTUCTUYECKHUX JTAHHBIX.

00pabOTKM W aHaiM3a | METOOB |- TexHoIOTUAMA
TAHHBIX BU3YaTH3aI[uU JUISL | TIPE3CHTAIUU
(craTucTHYECKHE, BBISIBJICHUSI TEHJCHIUI | aHATUTHYECKUX
MallMHHOE  OOydYeHue, | ¥ 3aKOHOMEPHOCTEH. OTYETOB TUIS
BU3YaIH3aIus) i | - ®opmynupoBaTh | PyKOBOACTBA c
MOJIIEPIKKH BBIBO/IBI U | UCTIOJIb30BaHUEM
yIpaBICHUYECKUX peKoOMeHAAINN Ha | 1ambopa0B u
pELIEeHUH. OCHOBE AaHAINTUKU i | uHporpapuku.

- [IporpamMHbIe | TOAAEPKKHU

CpeacTBa Ou3Hec- | ynpaBJIeHYECKUX

anamutuku (Bl-cucremsl, | pemenmii.

Excel, Power BI,

Tableau, Python/R nns

aHaJii3a JaHHBIX ).

4. MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctummna «JIuneitnas anredpa» OTHOCUTCS K 00s13aTeNbHOM yacTh yaeOHoro tuiana OITOIN.
JlanHas AMcUMIIMHA B3aMMOCBS3aHa C  JAPYTMMH  JUCHUIUIMHAMH, TaKUMH  Kak
«Matematuueckuil aHanmusy, «4ucnenHsie MeToabl», «lnddepennunanbapie ypaBHEHUSY.

W3ydyeHne AMCHUIIMHBI TMO3BOJUT OOYYalOIIMMCS pEeaJn30BbIBATh YHHUBEpPCAJIbHbIE H
OOIIEKYIbTYpHBIE KOMIIETCHIIMU B IPO(PECCHOHATBHOM e TETbHOCTH.

B pamkax ocBoeHus nmporpamMmbl OakaiaBpuaTa BBITYCKHUKHM TOTOBSTCS K PELICHUIO 3a7a4
npoeCCHOHATBHON  JEATENBHOCTH  CIEAYIOUIMX  THIIOB: Hay4YHO-UCCIIE0BATEIbCKUM,
MPOU3BOACTBEHHO-TEXHOJIOTUUECKNM, OPraHU3allMOHHO-YIPABIECHYECKUH, TPOEKTHBIM.

[Ipodunp (HampaBIEHHOCTH) NMPOTPaMMBbl YCTAaHOBJEHA ITyTeM €€ OpUEHTaUuu Ha chepy
poQeCCHOHAIBHON JEATENHPHOCTH BBITYCKHUKOB: OM3HEC-MH(POPMATHKA.

5. O0LeM IUCHHUILINHBI

Dopmul 00yuenusn
Buowt yueonoii pabomot
Ounasn Ouno-3aounan

OO01mas TPyA0eMKOCTh: 3a4CTHBIE €IMHUIIBI/Y9aChI 3/108 3/108
KonTakTHas padora:

3aHsATUS JEKIIMOHHOTO TUTIA 18 12
3aHATHSI CEMHUHAPCKOTO TUTIA 36 28
IIpoMexyTouHas aTTecTalys: 3a4eT 0,1 0,1
CamocrositeabHas padora (CPC) 53,9 67,9

6. Conep:xanue TMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAaHHOEe 1O TemMaM / pasjenaMm ¢
yKa3aHHeM OTBeJeHHOI0 HAa HHUX KOJIUYeCTBa aKaJeMHYeCKMX 4YacOB M BH/I0B Y4eOHBIX
3aHATHH

6.1. Pacnpedenenue uacos no pazoenam/memam u 6udam paoomaol

6.1.1. Ounasa ¢popma odyuenusn

Buabl yueOHoii padoThl (B yacax)
Ne
/ Pa3znen/rema KonrakrHas pa0ora Camoc
I 3anaTus TOATEJI
3aHATHSA CEMHHAPCKOI0 THIIA
JICKIIHOHHOTI'0 bHasA




THIIA pabdora
Jexyuu \Unvie | I[lpakm | Cemun | Jlabop | Hnvie
VueOHbl | uuecku | apul amopH
e e vie
3auamu | 3aHamu pabom
ki K bl
1. Marpurisl ) 4 6
b Onpenenurens 2 4 6
3 Panr maTtpuist 2 4 6
4. | J/luHEiiHBIC OIIEPATOPEI 2 4 6
5 CucTteMbl TUHEHHBIX 2 4 6
" | ypaBHeHU
6 VYpaBHEHHUs MIIOCKOCTU U 2 4 6
" | npsiMO# B MPOCTPAHCTBE
5 DneMeHThl BEKTOPHOI 2 4 6
" | anreOpsI
DNeMEeHThI 2 4 6
8. | aHaTUTUYEeCKOMN
reOMeTpUH
[IpumeHeHne 2IEMEHTOB 2 4 5,9
9. | nuHelHON anreOpHI B
SKOHOMUKE
IIpome:kyTouHas 0.1
aTrecTanus ’
Hroro 18 | | 36 | \ | 53,9
6.1.1. Ouno-3aounan ¢hopma odyuenusn
Buabl yueOHoii padoThl (B 4acax)
KonTakTHas padorta
3ausaTusn
JIEKIIMOHHOT 0 3aHATHS CEMHHAPCKOT0 THIIA
Ne n P Camoc
n/ Pa3aen/Tema THna TOSITeN
o Jexyuu \Unvie | I[lpakm | Cemun | Jlabop | Hnvie LHAS
VueOHbl | uuecku | apul amopH
padora
e e vie
3auamu | 3auamu pabom
ki K bl
1 Marpuris ) 4 8
) Onpenenurenb 2 3 8
3 Panr matpuiist 2 3 8
4. | J/luHEiiHBIC OIIEPATOPEI 1 3 8
5 CucTteMbl TUHEHHBIX 1 3 7
" | ypaBHeHU




YpaBHEHUS IVIOCKOCTH U
MPSMON B TPOCTPAHCTBE

DneMeHTHl BEKTOPHOI
anreOpsl

DIIEMEHTHI
aHAIUTUYECKOU
r€OMETPUHU

[IpumeneHue 351eMeHTOB
JMHEWHOU anreOpsl B
SKOHOMHUKE

7,9

IIpome:xyTouHast
arrecraums

0,1

Hrtoro

12| | 28 | | | | 67,9

6.2 IlIpozpamma oucyuniunvl, CmpyKmypupoeannas no memam / pazoenam

6.2.1 Cooeprtcanue n1eKUuoOHHO20 Kypca

Ne
n/n

HaumenoBanue TeMbl

(pa3nena)
AUCHHUITHHBI

Couepmaﬂne JIEKIIUOHHOI'0 3aHATUA

Marpuiisl

Martpuupsl. Onepanuu Haj MaTpuliamu. YacTHbIe BUJIBI MATPHUIL.
OOpaTHas MaTpulia U €€ BbIYHCIICHHE.

DneMeHTapHble  mpeoOpasoBanust  Martpuil.  OOpaTUMOCTh
JJIEeMEHTapHBIX TpeoOpa3oBanuid. [lpuBeneHue wmatpui K
CTYNIEHYaTOMY BHJY DJEMEHTApHBIMH MpeoOpa3oBaHUSIMHU.
Cymma maTpull. Y MHOXKEHHE MaTpHIlbl Ha yucio. [IpousBenenne
Marpull. MarpuyHasi 3anmuch cuUcTeMbl ypaBHeHUH. CBoOICTBa
apudMETHYECKUX omepanuid Haj Marpunamu. OOpatHas
Matpuna. lloctpoeHue oOpaTHON MATPUIBI AIIEMEHTaPHBIMHU
peoOpa3oBaHUIMU. XapaKTePUCTHUECKUE YPABHEHHS] MaTPHIIBI.

Onpenenurens

Onpenenurenu. Onpeaenurens n-ro nopsaka. CoiicTBa
omnpenenuTeneii. MuHOpbl © anreOpanvecKkue JOMOTHEHUS.
Teopema Jlamaca. Beruuciaenue onpenenurens pa3iokKeHUeM 110
CTPOKE HJIA CTOJIOITY.

Panr maTpuubl

Omnpenenenue paHra MmaTpuubl. TeopemMa O paHIe MaTpPHILIBL.
MHBapuaHTHOCT paHra MaTPUIIBI OTHOCHTEIIFHO 2JIEMEHTAPHBIX
npeoOpa3oBaHuil.

CucrteMbl  JHMHEHHBIX

YpaBHEHUU

OCHOBHBIE  TOHSATUS W ONPENENICHHs.  DJIEeMEHTapHbIe
npeoOpa3oBaHusl CUCTEM JIMHEWHBIX YypaBHeHuWil. IIpaBuio
Kpamepa. Meron T'aycca. Meron Xoppana-I'aycca. Meton
3einens. MarpuuHas 3alKMch CHUCTEMBI JIMHEHHBIX ypaBHEHUM.
Pemenne Matpu4HbIX ypaBHEHHU. MeTo 0OpaTHOW MaTPHIIBI.
[IpocTpaHCcTBO pEIIEHUH CUCTEMBI JIMHEMHBIX OAHOPOIHBIX
ypaBHeHu. DyHIaMeHTaIbHas cucTeMa perieHuid. BektopHas
3alMUCh CHUCTEMBI JUHEMHBIX ypaBHeHHMH. Teopema Kponekepa-
Kanenmu. CTpykTypa MHOKECTBA PEIICHUN CUCTEMbI JIMHEHHBIX
HEOJTHOPOJIHBIX YPABHEHUM.

DJIEMEHTEI
MaTpPUYHOTO aHAJIKU3a

BektopHble  mpocTpaHCTBa.
IIPOCTPAHCTBA. IIpumepsl
[ToanpocTpaHcTBO, KpUTEpUid

OnpeneneHne  BEKTOPHOTO
BEKTOPHBIX IIPOCTPAHCTB.
MOANPOCTpaHCTBA. JIMHeHHas




3aBUCUMOCTh  BekTopoB. basuc. KoopauHatel  BekTOpa.
PazmepHOCTh  BEKTOpHOrO mpocTpaHcTBa. [IpsiMmoyroibHas
CHUCTEMa KOOpPAMHAT Ha IUIOCKOCTU. EBKIMAOBBI MPOCTpAHCTBA.
HepasenctBo Kommu-byHsikoBckoro.

JIuneliHbIe OnepaTOphI

JIunelinble onepaTopsbl. JIMHEHHBIE OnEepaToOpbl U UX MAaTPHULBI.
Onpenenenne u  npuMmepbl. Onepauuu HaJ  JIUHEWHBIMHU
orneparopami. [IpeoOpazoBaHye MaTpHIIbI TMHEHHOTO OlepaTopa
Mpu  Tepexone K HoBoMy Oasucy. IlomoOHBIE MaTpHIIBL.
CoOcTBeHHBIE BEKTOPHI W COOCTBEHHBIE 3HAYCHUS JTMHECHHBIX
ONepaTopoOB. XapakTepUCTUIECKHUI MHOTOYJIEH, €ro
WHBAapHAHTHOCTh OTHOCHUTEIHHO BEIOOpaA Oa3uca.

DJIEeMEHThl BEKTOPHOM
anreOpbl

Paccrossnue wmexny Toukamu. JleneHue oTpe3ka B JTaHHOM
oTHomeHUU. Bekropel. PaBeHcTBo BekTopoB. KoopauHatel
BekTOpa. ClI0’)KeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO.
Paznoxkenue BekTOpa IUIOCKOCTH IO JIBYM HEKOJUIMHEApHBIM
BEKTOPaM. CxkanspHoe MIPOU3BE/ICHUE BEKTOPOB.
[IpeoOpa3oBaHre KOOpPAWHAT TOYKH TIPU 3aMEHE CHCTEMBI
KoopauHar. PasznokeHne BEKTOpa MO TPEeM HEKOMIUIAHAPHBIM
BekTopaMm. OpToroHanbHbIM 0a3uc. Pa3noxeHne BekTOpa IO
opToroHainsHoMy 0a3ucy. [Iponecc oproronanuzanuu.
BexTopHoe npousBeieHrE BEKTOPOB. CMEIIaHHOE IIPOU3BEIEHUE
BeKTOpoB. Ilpocreliiivne cilenacTBUS aKCHOM  JIMHEWHOTO
npocTrpaHcTBa. lloampocTpaHCTBO JIMHEWHOrO IIPOCTPAHCTBA.
[Ipocreiine cBOMCTBA JIMHEHHO 3aBUCUMBIX BEKTOPOB. bazuc u
KOOPJAMHATHI BEKTOPOB. CymecTBoBaHue 6azuca
KOHEYHOMEPHOTO MPOCTPAHCTBA. Pa3MepHOCTh JMHEWHOTO
MPOCTPAHCTBA.

DJIEMEHTEI
AHAJINTUYECKOU
TEOMETPUH

VYpaBHeHUE JMHUW. YPaBHEHHS IUIOCKOCTH U TPSIMOH B
npocTtpaHcTBe. Paznuunble (OpMBI ypaBHEHHS IUIOCKOCTH H
YpaBHEHUS MPSIMOM B IPOCTPAHCTBE. YTOI MEXY MNIOCKOCTSAMH.
Yrom Mexay NpsMbIMUA. YTOJI MEKAY NPSAMOU U INIOCKOCTBIO.
VYcnoBus napauieIbHOCTH BEKTOpA U IIIOCKOCTH. PaccTosHue oT
TOYKU 10 NpAMOU. ['eoMEeTpHUYEeCKHil CMBICI 3HAKa TpEeXdICHa
Ax+By+C. T'eoMerpuueckuii CMBICI 3HaKa MHOTOYJIECHa
Ax+By+Cz+D. B3auMHOe pacnojoXeHHUe [BYX U Tpex
IJIOCKOCTE. B3auMHOe pacnosiokeHue mpsiMOM M TUIOCKOCTH,
JBYX MPSIMBIX.

Kpussie BTOpOoro mopsinka. Dmaunc, runepboia, mapadona. Mx
ONpeseNieHUsl, TE€OMETPUYECKHE CBOIICTBA M KAHOHMYECKHE
YPaBHEHHSI.

IIpumeHeHue
3JIEMEHTOB JIMHEWHOU
anreOpbl B SKOHOMHKE

Hcnonb3oBanue anreOpsl Marpull. Vcronb3oBaHHE CUCTEM
JUHEWHBIX anreOpanveckux ypaBHeHUH. Mogens JleoHTheBa
MHOI'OOTPAcCJIEBOM  3KOHOMHUKH (OamaHcOBBIM  aHaNM3).
DKOHOMHMKO-MaTeMaTH4ecKasi MOJIeNIb MEKOTpaciaeBoro OagaHca.
[TpumeHeHne 0amaHCOBOTO METOJa B aHAIM3E YKOHOMHYECKUX
nokazareneil. JluneliHas Mogens ToproBiau. CTpyKTypHas
MaTpHILa TOPrOBJIH.

6.2.2  Cooepircanue npaxmuueckux 3aHAmMuil




HaunmeHoBaHHE TEMBbI
(pa3aesia) IMCUMIITHHbBI

Conepma}me NPAKTUYIECCKOIo 3AaHATHSA

Marpuiisi

Marpunpl. Onepanyu Haa Marpuniamu. YacTHble BHIIbI
Matpuil. OOpaTHasi MaTpUIla U €€ BEIYUCIICHHE.
DneMeHTapHble MpeoOpa3oBaHus Marpuil. OOGpaTUMOCTh
AJIEMEHTApHBIX IpeoOpa3zoBanmii. [IpuBeneHne MaTpuil K
CTYNIEHYaTOMY BHUJIY O3JIEMEHTapHBIMH MPEoOpa30BaHUSIMH.
Cymma wMarpun. YMHOXEHHE MATpULBI HA  YHCIIO.
[IpousBenenne martpun. MaTtpuyHasi 3anuch CUCTEMBI
ypaBHeHui. CBoiicTBa apupMETHUECKUX ONepauuil Haj
Marpuniamu. OOparHas marpuna. Iloctpoenue oOpaTHOM
MaTpUIbI 3J€MEHTapHBIMU peoOpa3oBaHUSIMHU.
XapakTepuCTUYECKUE YPAaBHEHUS MATPULIBI

Onpenenurens

Beluncrnenue onpenenuresed pasyIoKeHUEM II0 JIEMEHTam
CTPOKH WJIM CTOJIONA U MPUBEIECHUEM K TPEYTOJIbHOMY BHIY.
Hcnosib30BaHne CBOKCTB ONPENCIIUTENCH.

Panr maTtpuibt

Onpenenenue panra Matpuipl. Teopema 0 paHre MaTpHUIIbL.
HMHBapuaHTHOCTH panra MaTpHULBL OTHOCHUTEIBHO
AJIEMEHTAPHBIX PE0oOpPa30BAHUIM.

CucreMsl JIMHENHBIX

ypaBHEHU U

PemreHne JMHEWHBIX MATpUYHBIX YypaBHEHMU. Pemenue
CHUCTEM JIMHEWHBIX ypaBHEHMH 10 mpasBuwiy Kpamepa.
Pemenne cucrem JIMHEMHBIX ypaBHEHUM MeTonoMm l'aycca.
Pemenue cucrem nuHENHHbIX ypaBHeHU MeTonoM KopaHa-
I'aycca. Pemienue cucteM JIMHEHHBIX YPaBHEHHM METOIOM
3eiaens. PemeHue cucreM JNUHEWHBIX YpaBHEHUH METOJIOM
obpatHoi Marpuibl. CTPyKTypa OOIIEro pemeHus: CUCTEMBI
JINHEMHBIX YpaBHCHUH.

DIIEMEHTHI
a”aausza

MaTpU4YHOTO

BekropHble IpoCTpaHCTBA M MOANpPOCTpaHcTBa. [Ipumepsl
IPOCTPAHCTB M HOAINPOCTPAHCTB,  HAXOXKICHUE  HUX
pasmepHoctel. [IpoBepka JIMHEMHONW 3aBUCUMOCTH BEKTOPOB.
Haxoxxnenue 0a3zuca u paHra CCTeMbl BEKTOPOB, KOOPAMHAT
BEKTOpa B JaHHOM Oasuce. Marpuua nepexoja OT OJHOTO
O0azuca k apyromy. IIpeoOpa3zoBanue KoOpAMHAT TIPH
M3MeHeHHH Oasuca.

JIuHeitHbIe onepaTopkl

[Ipumepsl  NUHEWHBIX W HEJIMHEWHBIX  OMEPATOPOB.
Haxoxnenue MaTpULbI JIMHEUHOTO oreparopa.
[IpeoOpa3oBanre MaTpulpl omeparopa OpU H3MEHEHUH
0a3uca. HaxoxneHrne coOCTBEHHBIX 3HAYCHHUI U COOCTBEHHBIX

BEKTOPOB JIMHEWHOTO OIeparopa.

DIJIEMEHTHI
anreopsl

BEKTOPHOM

IIpuMepsl €BKIMAOBBIX IPOCTPAHCTB M  OPTOTrOHAIBHBIX
0a3nucoB B HHUX. Pa3nokeHus MO OpPTOrOHAILHOMY O0a3ucy.
[Tporiecc opTOroHanM3aIMy CHCTEMBI BEKTOPOB.

DJIEMEHTHl AHATUTHYECKOM

reOMEeTPHUH

VYpaBHEHUsT JMHUKA HA IUIOCKOCTH: SIBHBIC, HESIBHBIC,
napamerpudeckue. Knaccudukanus muauii. Paznudaabie BUIbI
ypaBHEHHH HPAMOM Ha IUIOCKOCTH: 0O0lee, KaHOHUYECKHUE,
rapaMeTpUIecKue, C YIIIOBBIM KO PUITHEHTOM.

JIluHMM BTOPOTO MOPAIKA: AILIHIIC, THiepOona, mapadona, mapa
npsambIx. [locTpoenre TMHUI BTOPOro MOpsiaKa.

[InockocTs U mpsiMasi B MPOCTPAHCTBE. AHAIU3 B3aUMHOTO
PacIOJIOKEHUS MPSAMBIX U INTIOCKOCTEN IO UX YPABHEHUSIM.




IIpumeHeHue JJIEMEHTOB
JUHEHHOW  anreOpel B
HIKOHOMHUKE

Mopnens JleonTheBa  MHOrOOTpACIEBOM OKOHOMUKH
(6amaHCOBBIN aHANMKM3). DKOHOMHKO-MAaTeMaTHYECKass MOJICIb
MexoTpacieBoro 6ananca. [I[pumeHeHne 6aIaHCOBOTO METOAA
B aHaJIM3€ DKOHOMHYECKUX IToKasareieil. JInHelHas Moaein
toproeiu. CTpyKTypHas MaTpuiia TOPTrOBJIH.

6.2.3 Cooeporcanue camocmoamenvHoul padomol

HaunmeHnoBaHue TEMBI
(pa3nesia) I CHUIIIHHbI

Conepikanue caMOCTOSITEJIbHOI padoThI

Marpurisl

Matpuupl. Onepanuu Haa marpuuamu. YacTHbIE BHIBI
Matpui. OOpaTHasi MaTpULa U €€ BHIYUCIICHHE.
DnemMeHTapHbIe npeoOpa3oBaHus MAaTpHLL.
O6patumMocCTh 3JIEMEHTaPHBIX npeoOpa3oBaHUIA.
IIpuBenenune MaTpHIL K CTyIIEHYaTOMYy BULY
AJIeMEHTapHbIMU  TNpeoOpazoBaHusiMu. Cymma MaTpHIl.
YMHOkEHNE MaTpulbl Ha 4ucio. [IpousBenenue marpui.
Marpuunass 3anuch CcUCTeMbl ypaBHeHMH. (CBoiicTBa
apupMeTHuecKuX omnepanuii Hax marpuunamu. OOparHas
Marpuiia. [Toctpoenue oOpaTHoit MAaTPUIIbI
3JIEMEHTapHBIMU npeoOpa3oBaHUSMH.
XapakTepuCTUYECKUE YPaBHEHUSI MATPULIBI.

Onpenenurens

Onpenenurenu. Onpexaenutens n-ro nopsaka. CBoicTBa
onpenenuTeneii. MUHOPBI U anreOpandecKkue JOTIOTHEHUS.
Teopema Jlannaca. Boruucnenue OIPEIEIUTEIS
Pa3JI0KEHUEM 110 CTPOKE MIJIM CTOJIOIY.

Panr matpunst

Omnpenenenne panra MaTpuubl. Teopema 0 paHre MaTpHUIbl.
VHBapuaHTHOCT, ~ paHra  MaTpULbl  OTHOCHTEIBHO
AJIEMEHTAPHBIX TPeoOpa3oBaHuM.

CucreMbl JIMHEHHBIX
YpaBHEHUU

OCHOBHBIE TIOHSTHUA W ONPEACIICHUSA. DJIEMEHTapHbIE
npeoOpa3oBaHusl CUCTEM JIMHEWHBIX ypaBHeHMH. [IpaBuio
Kpamepa. Meron I'aycca. Metoa Xopaana-I"aycca. Meron
3eiinens. MarpuuHas 3a0UChb  CHCTEMBl  JIMHEMHBIX
ypaBHeHU. Pemenune wmaTpuyHbIX ypaBHeHUU. Meron
oOparHoit Marpuibl. [IpocTpaHCTBO peIICHHU CHUCTEMBI
JIMHEMHBIX OJHOPOAHBIX ypaBHeHUW. DyHIameHTaIbHAs
cucTeMa peuieHui. BekTopHas 3almuch CUCTEMBI JIMHEHHBIX
ypaBHeHuid. Teopema Kponekepa-Kanemmu. Crpykrypa
MHO’KECTBA PEIICHUH CHCTEMBI JIMHEHHBIX HEOIHOPOAHBIX
YpaBHEHU.

DeMeHThI MaTpU4YHOTO
aHaIM3a

BektopHbsle nmpocTpaHcTBa. OnpeneneHue  BEKTOPHOTO
mpoctpaHcTBa.  IIpuMepel  BEKTOPHBIX — NPOCTPAHCTB.
IToampocTpaHCTBO, KpUTEPUH TOAIIPOCTPAaHCTBA. JInHEelHas
3aBUCUMOCTh BeKTOpOB. basuc. KoopauHaTel BekTOpa.
PasmepHOCTH BEKTOpPHOro npoctpancrsa. [IpsamoyronabpHas
CUCTEMa  KOOpIMHAT Ha  IUIOCKOCTH.  EBKINMIOBBI
npocrpancTBa. HepasenctBo Komm-byHsikoBckoro.

JIuHeliHble onepaTopsl

JIunelinble onepartopel. JIMHEHHBIE ONEPaTOpPBl U UX
Marpuilpl. Onpenenenue u npumepbl. Onepanuu Haj
JUHEWHBIMU omnepaTopamu. [IpeoOpazoBaHue MaTpHIIBI
JMHEWHOro oleparopa IpH IepexoAe K HOBOMY Oasucy.




[TonoGusle  matpunsl.  COOCTBEHHBIE  BEKTOpbI |
COOCTBEHHBIE  3HAU€HMWs]  JIMHEHHBIX  OIEpaTOpPOB.
XapakTepUCTUYECKUI MHOTOWIEH, €ro WHBAapUAHTHOCTH
OTHOCHUTEIILHO BbIOOpa Oa3uca.

DIJIEMEHTHI
anreopsl

BEKTOPHOM

Paccrosnue mexny Ttoukamu. JleneHue oTpe3ka B JaHHOM
oTHomeHuu. Bektopel. PaBeHcTBO BekTOpOoB. KoopauHaThe
BekTopa. ClOXKEHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha
yucno. Pa3noxeHne BekTopa IUIOCKOCTHM MO  JIBYM
HEKOJUTMHEapHbIM BekTopaMm. CKalsipHOE MpPOU3BEICHHE
BeKTOpOB. [IpeobpazoBanre KOOPAUHAT TOUKHU MPHU 3aMEHE
cucTteMbl koopauHaT. Pa3znokeHne BeKTOpa IO TpeM
HEKOMIUTaHApHBIM ~ BekTOpaMm. OpTOroHaJIbHBIA  Oaswc.
PaznoxeHnue BekTopa 1o oproronagbHoMy 6asucy. [Ipomece
OpPTOTrOHAJIU3ALIH.

BekropHoe  mpousBeneHue  BekTopoB.  CmemraHHoe
Mpou3BeJIcHHe BEKTOPOB. [IpocTelinine ciiencTBus akCHoOM
JIMHEWHOrO IpocTpaHcTBa. IloAnpoCcTpaHCTBO JIMHEWHOIO
MPOCTPAHCTBA. [Ipocreiimue CBOMCTBA JIMHEIHO
3aBUCUMBIX BEKTOpPOB. ba3uc u KoOpAMHATBI BEKTOPOB.
CymectBoBanue 0a3nca KOHEYHOMEPHOTO IMPOCTPAHCTBA.
Pa3zmepHOCTH TMHENHOTO MPOCTPAHCTBA.

TE€OMETPUHU

OJIeMEHTh aHAITUTHYECKOU

VYpaBHeHUE JUHUW. YPABHEHHS IUIOCKOCTH W MPSIMOM B
npoctpancTBe. Pa3nuunbie opMbl ypaBHEHUS MIJIOCKOCTH U
YpaBHEHUsS TMpPAMOM B MPOCTPAHCTBE. YTOJI MEXKIY
IJIOCKOCTSIMU.  YTOJI MEXAY NPSAMBIMU. YTIOJII MEXAY
MNPAMON M TJIOCKOCTBIO. Y CJIOBUS MapajuIeIbHOCTH BEKTOpA
U IUIOCKOCTH. PaccrosHuMe OT TOYKM J0 MNPAMOM.
I'eomeTpuueckuii cmbicn 3Haka TpexwieHa Ax+By+C.
I'eomeTpuueckuii cMpIcil 3Haka MHOrowieHa Ax+By+Cz+D.
B3anmHoe pacnosiokeHHMEe JABYX M TpPEX IIOCKOCTEM.
B3auMHOe pacnonokeHue NpsMOW U IUIOCKOCTH, IBYX
MPSMBIX.

Kpussie BTOpOro nopsaka. dumuic, runepooina, nmapadoa.
Nx  onpeneneHusi, reoMeTpUYECKHE  CBOWCTBA  H
KAaHOHUYECKUE YPABHEHMSL.

[Ipumenenue
JIMTHEWHOU
SKOHOMHUKE

9JIEMEHTOB
anreOpsl B

Hcnons3oBanne anre6psl Marpuil. Mcrnonb3oBaHue cucteM

JUHEWHBIX  anreOpandeckux  ypaBHeHHH.  Mopenb
JleoHThEBa MHOTOOTPACICBOW IKOHOMHUKH (OamaHCOBBIN
aHaIu3). DKOHOMHMKO-MaTeMaTH4ecKast MOJENb

MeXoTpacieBoro Oananca. I[lpumeHeHue OalaHCOBOTO
METOJIa B aHAJIN3€ SKOHOMHUYECKUX MMOKa3arelieh. JInnennas
MoeNb TOProBiau. CTpyKTypHasi MaTpUIla TOPTOBJIH.

7. Tekymmii KOHTPOJIb 10 AMCHUIJIMHE (MOAYJ/II0) B pAMKaxX y4eOHbIX 3aHATHI

B pamkax Tekymiero KOHTPOJS TMpenojiaBaTelb CaMOCTOSITENIBHO MOXET MPOBOJUTH
CJIEIYIOIIE MEPOTIPUSITHSL:

Ne
n/n

KonTposmpyemblie pazaesibl
(TeMbI)

HaumeHoBaHHe OIIEHOYHOTO CPEICTBA

1.

Marpuiisl

Ompoc, MPOOJIEMHO-aHATTUTHIECKOE 3a/1aHue,
TECTHPOBaHUE.




7. Onpenenurens Ompoc, MPOOJIEMHO-aHATTUTHIECKOE 3aJlaHue,
TECTUPOBAHUE.

3. Panr marpuisl Omnpoc, poOJIEMHO-aHATUTHYECKOE 3a/laHue,
TECTUPOBAHUE.

4 CucreMbl TUHENHBIX YpaBHEHUM Omnpoc, poOJIEMHO-aHATUTHYECKOE 3a/1aHue,
TECTUPOBAHUE.

5 OnemeHTsl MaTpuyHOro aHanusza | Ompoc, poOJIEMHO-aHATUTHYECKOE 3a/laHue,
TECTUPOBAHUE.

6 JIuneliHbIe OnepaTophl Omnpoc, poOJIEMHO-aHATUTHYECKOE 3a7aHue,
TECTUPOBAHUE.

5 DJeMeHThI BEKTOPHOU alreOphl Omnpoc, poOJIEMHO-aHATUTHYECKOE 3a/laHue,
TECTUPOBAHUE.

] DJIEeMEHTHI aHATUTUYECKOMN Ompoc, poOJIEMHO-aHATUTHYECKOE 3a/1aHue,
TE€OMETPUH TECTUPOBAHUE.

9 [IpumeHeHue 31EMEHTOB Ompoc, poOJIEMHO-aHATUTHYECKOE 3a/1aHueE,
" | nuHelHOM anreOpbl B 5KOHOMUKE | TECTHPOBAHUE.

8. IlepeyeHb OCHOBHOH W [ONMOJHUTEJbHON Y4yeOHOW JUTEPATypbl, HEOOXOAMMON ISt
OCBOECHHUS TUCUMILIUHBI (MOIYJIs1)

8.1. OcHoBHAA vueOHAas JUTEPATYpPA

1. bBepesuna H.A. Jluneiinas anrebpa: yueOHoe mocobue / bepesmna H.A. — Capatos:
Hayunas xnwura, 2019. — 125 c¢. — ISBN 978-5-9758-1741-9. — Tekct: 31neKTpOHHBIN //
DIIeKTPOHHO-OMOINOTEUHAS crucrema IPR BOOKS: [caiiT]. — URL:

https://www.iprbookshop.ru/80988.html

2. boryn B.B. JluneitHas anreOpa: TUCTAaHIIMOHHBIE NTWHAMHYECKHE PACUCTHBIC IMPOCKTHI:
yuebHoe nocodue / boryn B.B. — Caparos: Aii [Iu Ap Meaua, 2020. — 80 c¢. — ISBN 978-5-4497-
0408-5. — Tekct: 2nmeKTpOoHHBIN // DnekTpoHHO-O0nbmnoTeunas cuctema IPR BOOKS: [caiiT]. —
URL: https://www.iprbookshop.ru/92636.html

3. Muxun M.H. Jluneitnas anre6pa. Y. 1. MaTpuiisl U onpeaenurenu: yueoHoe mocodue /
Muxun M.H., Kypauna C.I1. — Mocksa: Al I[Iu Ap Menua, 2021. — 106 c. — ISBN 978-5-4497-
1349-0 (u. 1), 978-5-4497-1402-2. — TekcT: 2JIEKTPOHHBIN // DIEKTPOHHO-ONOIMOTEUHAsI CUCTEMA
IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/111179.html

8.2. J/lonmoaHuTeabHASA YUeOHAs JUTEpATYpa:

1. TutoB A.H. Pemenue 3ana4 nuHeiHON anreOpbl U MPUKIIATHON MaTeMaTUKH B cpezie Scilab:
yueOHo-MeTonudeckoe mocooue / TuroB A.H., TazueBa P.®d. — Ka3zanb: Kazanckuii HallmoHaIbHBIHA
MCCIIEIOBATENIbCKHUIM TexHONornueckui yuupepcuret, 2020. — 100 ¢. — ISBN 978-5-7882-2814-3.
— Tekct: anekTpoHHBIN // DnexkTpoHHO-Oubimoreuynas cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/109592.html

2. Oxynesa I'.JI. JIuneiinas anreOpa. AHamuTH4ecKas reoMeTpusi: yueoHoe mocobue / OkyHeBa

I'JI., Ilompmmua JI.Bb.,, OBuapoBa H.B. — benropoa: benaropoackuii rocynapcTBEHHbIN
TexHojornueckuit yHusepcuter um. B.I'. IllyxoBa, ObC ACB, 2020. — 88 c¢. — Tekcrt:
AJIEKTPOHHBIA //  DnekTpoHHO-OmOMuoTeunas cucrema I[PR  BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/110191.html

8.3. llepnoanueckue u3TaHus
1. Bectauk MockoBckoro Yausepcurera. Maremaruka, Mexanuka (msu.su)

9. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAUMOHHOU ceTn ''UHTepHetr"
(nanee - cerb "UHTEpHET' ), HEOOXOAMMBIX JJIS OCBOCHM S JUCUMUIJIMHBI (MOXYJIs1)



1. ®enepanbubiii mopran «Poccuiickoe oOpasoBanuey. http:// www.edu.ru/

2. DIEeKTPOHHO-OMOINOTEYHAS cucremMa «Hayunas AJICKTPOHHAS OoubmoTeKa
eLIBRARY.RU» https://www.elibrary.ru /

3. DnektpoHHo-O6nbmuoTeunas cucrema JJAHbD https://e.lanbook.com/

4. DnexkrponHo-6ubmoreunas cuctema IPR BOOKS https://www.iprbookshop.ru/

10. MeToanueckue ykazaHus AJs1 00y4ar0IMUXCH M0 OCBOCHUI0 TUCHMILINHBI (MO1YJIs1)
YcnentHoe 0CBOGHHE JIAHHOTO Kypca 0a3upyeTcsl Ha palliOHAIbBHOM COYETaHUU HECKOJIbKHUX
BUJIOB yU4EOHOU NEATETHHOCTH — JICKIIMOHHBIX 3aHSATHH, TPAKTHUYECKUX 3aHITHHA, CAMOCTOSATEIHHON
pabotsl. [Ipu 3TOM caMOCTOSTENBHYIO PAabOTY CIIEAyeT pacCMaTPUBATh OJTHUM M3 TJIaBHBIX 3BCHBHEB
MOJTHOIICHHOTO BBICIIETO OOpa30BaHUs, HAa KOTOPYIO OTBOAMTCS 3HAYUTENIbHAS YacTh y4eOHOTO
BPEMEHHU.
CaMocrosiTenbpHast paboTa CTYJACHTOB CKJIQIBIBAETCS U3 CICAYIOMIUX COCTABIISIFOIINX:

. paboTa ¢ OCHOBHOM W JIOTIOJIHUTEIBHON JINTEPATypoOl, C MaTepuajlaMu HHTEPHETA U
KOHCIIEKTaMH JICKIIHIA;

. BHEAyJIMTOpHAsl TMOJATOTOBKA K KOHTPOJBHBIM paboTaM, BBINOJHEHHUE OKIIAJIOB,
pedepaToB U KypCOBBIX padoT;

. BBIMIOJTHEHHE CAMOCTOSTEIbHBIX MMPAKTUYECKUX PaboT;

. MOATrOTOBKA K 3K3aMEHaM (3a4€TaM) HETOCPEACTBEHHO Mepe]l HUMHU.

JInst mpaBWIIBHOM OpraHu3amuyd padoThl HEOOXOIMMO YYHTHIBATH MOPSAIOK H3YYCHUS
paszeNnoB Kypca, HaXOJSIIMXCS B CTPOTOW JIOTUYECKOW ToclenoBaTenbHOCTH. [loaTomy Xoporiee
YCBOEHHE OJIHOM YacTW AWCUUIUIMHBI SIBISICTCS MPEIIOCBUIKOW [UIS YCIICNIHOTO Tepexoaa K
CJ’IGI[YIOH_ICI‘;I. 3aI[aHI/I$I, HpO6HeMHBIe BOIIPOCHI, MPCAJIOKCHHBIC JIA U3YYCHUA NJUCHUIIIIMHBI, B TOM
YuciIe W Ui CaMOCTOSITEJIbHOTO BBITIOJHEHUS, HOCAT MEXKIUCIHMIUIMHAPHBIN XapakTep H
6a3I/Ipy10TC$I, npexKaAC BCCro, Ha HOPUYUHHO-CICACTBCHHLIX CBA3AX MCKAY KOMIIOHCHTAMH
OKpYKalomiero Hac Mupa. B TeueHme cemectpa HEOOXOIMMO TOATOTOBHTH pedepaTsl ¢
UCIIOJIb30BAaHUEM PEKOMEH]IyeMOW OCHOBHOHM M JONOJHHUTENBHOM JUTEpaTyphl U cAaTh pedepaTs
JUTSL TIPOBEPKH TPETIOIaBaTeli0. BakHBIM COCTaBISIFOIIMM B M3yYCHHH AAHHOTO Kypca SIBISICTCS
PCHICHUC PA3JIMYHBIX 3ada4 U pa60Ta Hazg HpO6J’IeMHO-aHaJII/ITI/I‘IeCKI/IMI/I 3aJaHUsIMHU, 4YTO
IperoiaraeT 3HaHue COOTBETCTBYIOIIEH HAYYHOW TEPMUHOJIOTHH.

HpI/I BBIITIOJIHCHUMU  JOKJIaJOB, TBOPYCCKUX, I/IH(bOpMaI_[I/IOHHBIX, HCCIICO0BATCIIbCKUX
MIPOEKTOB 0c000€ BHUMAHUE ClIeyeT oOpaIiaTh Ha Mo100p UCTOYHUKOB HH(OPMAIIUK U METOJAUKY
paboThI C HUMU.

JIyist ycrenmHOM ciauu sK3aMeHa (3aueTa) peKOMEHIYeTCsl COOI0IaTh CIEAYIOIIHE MPaBHIa;

® HOI[FOTOBKa K 3K3aMCHY (33.‘-IGTY) AOJIKHA MPOBOAUTHCA CUCTCMATUYCCKHU, B TCUCHUC
BCETO CeMecTpa.

® aTeHcuBHas IoAroToOBKa JOJIZKHA HAYATHCA HE ITO3JHEC, UEM 3a MCCAILL A0 3K3aMCHaA.

. Bpemst HemocpeICTBEHHO Tepel 9K3aMEHOM JTydIlle MCIOIh30BaTh TAKUM 00pa3oMm,

YTOOBI OCTAaBUTH MOCIIETHHI IeHb CBOOOTHBIM JJIsl IOBTOPEHUS Kypca B LIEJIOM, JJISl CUCTEMaTH3aIH
MmarepHaia U J0pabOTKH OTJENIbHBIX BOIIPOCOB.

Ha sk3ameHe (3auere) BBICOKYIO OLEHKY MOJYYalOT CTYAEHTHI, MCIOJB3YIOLIUE JaHHBIE,
IOJy4eHHbIE B IIPOLECCE BBIIOIHEHUS CAMOCTOATEIbHBIX PabOT, a Takke HCIONIb3YIOIINe
COOCTBEHHBIE BHIBOJIBI HA OCHOBE MU3YYEHHOT0 MaTepHaia.

VY4uThIBasg 3HAUUTENBHBIH 00BbEM TEOPETHUYECKOI'O MaTepHana, CTyJEeHTaM PEKOMEH]yeTCs
peryisipHoe MmoceuieHue 1 noApoOHOe KOHCIIEKTUPOBAHUE JIEKLINH.

11.  IlepeyeHbr HH(POPMAUMOHHBIX TEXHOJIOTHI, MCHOJb3yeMbIX MPH OCYUIECTBJICHUHN
00pa30BaTeJbLHOI0 MpoLecca Mo JUCUMILIMHE (MOAYJII0), BKJIKYAS NMepedyeHb MPOrpaMMHOI0
ol0ecrieyeHusi 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

1. Microsoft Windows Server;

2. CemeiictBo OC Microsoft Windows;



3. Libre Office cB0O60IHO pacTpocTpaHsIeMblii O(QUCHBIN MAKET C OTKPHITBIM UCXOAHBIM KOJIOM;
4. NudopmannonHo-cupaBounas cucrema: Cucrema Koncynprantllmoc (Korcynprantllnioc);
5. UndopmarmonHo-mipaBoBoe obecrieueHne ['apanT: DIEKTPOHHBIA MEPUOANIECCKUN CIIPABOYHUK
«Cucrema 'APAHT» (Cucrema 'APAHT);

[lepedeHp HCIOIB3YEMOTO MPOTPAMMHOIO OOECIeUeHUsl yKa3aH B 11.12 maHHOU paboueid
MPOTPaMMBbI TUCITUTUIAHBI.

12. Onucanue MaTepHAJbHO-TEXHMYECKO 0a3bl, HEOOXOAUMOM ISl OCYIIeCTBJICHUS
00pa30BaTeJbLHOI0 MPOoLEcca Mo JUCHUIIHHE (MOIYJII0)
12.1. YuebHast aynuTopHsi A5 IPOBEACHUS yUEOHBIX 3aHATUH, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON
IPOrpaMMoOii, OCHaIlleHHasi 000pYyI0BAaHUEM M TEXHUUYECKUMHU CPEICTBAMU O0yUEHUSI.
Criernanu3upoBaHHas MeOeb:
KomrmiekT yueOHON mebenu (CTOoJI, CTYJ) MO KOJMYECTBY OOYYAIOIIMXCS; KOMIUICKT MEOeIH Jist
mpernoaaBarens; J0cka (MapKepHas).
TexHuueckue cpeacTBa 00ydeHUs:
KomMmmberoTep B cOope uis ipenogaBaTelis, IpOeKTop, IKPaH, KOJTOHKH.
[lepeyeHp JNHIIEH3MOHHOTO MPOTPAMMHOIO OOECledYeHHs, B TOM YHCIE OTEYECTBEHHOI'O
MIPOU3BOJICTBA!
Windows 10, Koncynerantllmtoc, Cuctema TAPAHT, Kaspersky Endpoint Security.
[Tepeuenb CBOOOAHO pACIPOCTPAHIEMOTO MTPOTPAMMHOTO O0ECTICUCHUSI:
Adobe Acrobat Reader DC, Google Chrome, LibreOffice, Skype, Zoom.

[Monkmrouenne k cetu «UMHTepHeT» U o0ecmedyeHWe JOCTyma B JIEKTPOHHYIO
nH(}pOpMaMOHHO-00pa3oBaTeNbHYIO cpeny MMY.

12.2. TloMemenure y1si CaMOCTOSATEIBLHOM pabOThI 00YUYaIOIINXCSI.
Criermanu3upoBaHHas MeOeIb:
KomruiekT yueOHON mebenn (CToJI, CTYJ) MO KOJMYECTBY OOYYAIOIIMXCS; KOMIUICKT MEOeIH Jist
npernoaaBarens; Jocka (MapKepHas).
TexHuueckue cpeacTBa 00ydeHUs:
Komnbrotep B cOope [uis mpenopaBatelis; KOMIOBIOTEPHl B cOope Al 00y4aromuxcsi; KOJOHKH;
IIPOEKTOP, IKPaH.
[lepeueHb JNHUIICH3MOHHOTO TPOTPAMMHOTO OOECIEeYeHUs, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!
Windows Server 2016, Windows 10, Microsoft Office, Koncynprantllntoc, Cucrema 'APAHT,
Kaspersky Endpoint Security.
[Tepeuenb CBOOOAHO paCIPOCTPAHIEMOTO MTPOTPAMMHOTO O0ECTICUCHUSI:
Adobe Acrobat Reader DC, Google Chrome, LibreOffice, Skype, Zoom, Gimp, Paint.net, AnyLogic,
Inkscape.

[TomemnieHne a8 caMOCTOSITENIBHOW PabOThI OOYYAIONMIMXCS OCHAIIEHO KOMIBIOTEPHON
TEXHUKOH € BO3MOXHOCTBIO MOAKIIOYeHHs K cetu "MHTepHer" M olecrmeyeHHeM J0CTyHa B
3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBarenbHyto cpeny MMY.

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, UCIIOJIb3YeMble IIPH OCBOECHUH U CIUNINHbBI
Jl7iss OCBOCHUS AWCIMILTAHBI HCIIONB3YIOTCS KaK TPaIUIIMOHHBIE (POPMBI 3aHATUN —
JEKIMOHHbIE 3aHATHA (TUIBI JIEKIUH — YCTAaHOBOYHAs, BBOJHAS, TEKyIas, 3aKJIIOUMTEIbHAs,
0030pHast; BUIBI JEKIIUH — mpoOaeMHasi, BU3yanbHasl, JEKIUs KOH(QEepEHIHs, TeKIUsl KOHCYIIbTAIINS)
U IPAKTHUUECKUE 3aHSTHS, TaK U aKTUBHBIC U MHTEPAKTUBHbBIE ()OPMBI 3aHATHI - TUCIYTHI, pEIICHNE
CUTYaIlMOHHBIX 33/1a4, POJIEBBIC UTPHI M pa300p KOHKPETHBIX CUTYAIIHA.

Ha yueOHBIX 3aHATUSAX HCIOIB3YIOTCS TEXHUYECKHE CpPEACTBAa OOyUeHHS — IPOEKTOp,
HOYTOYK, MPOEKIMOHHBIA 3KpaH, KOJOHKH JUIl JAEMOHCTPALlMU CIIAHI0B, BUICOCIOKETOB M JIp.
TectupoBanue o00y4yaeMbIX MOXKET OCYLIECTBISTHCS C HMCIHOJIb30BAaHUEM KOMIIBIOTEPHOTO
000pyI0BaHUsI YHUBEPCUTETA.



13.1. B ocBoeHnH y4eOHOI JMCHUIIMHBI MCHOJB3YIOTCH CJeAyHOInHe TPaIUIHOHHbIE
o0pa3oBaTe/IbHbIE TEXHOJIOTHH:

- 4YreHHe NpoOJeMHO-UH(OPMAIIMOHHBIX JIGKIMHA C  HCIOJB30BAaHMEM JIOCKH U
BUJIEOMATEPUAJIOB;

- CEMHHAPCKHE 3aHATHUSA JIs1 00CYKICHHUS, TUCKYCCUI M 0OMEHAa MHEHUSIMH;

- KOHTPOJIbHBIE OIIPOCHI;

- KOHCYJIbTallUH;

- CaMOCTOATeNbHas paboTa CTYyICHTOB C y4eOHOH IMTepaTypoil U NEPBOMCTOUHUKAMU;

- [moarotoBka M oOcyxnaeHue pedepaTtoB  (IPOEKTOB), Mpe3eHTauud (Hay4HO-
uccieaoBarenbekas pabora);

- TECTUPOBAHUE 110 OCHOBHBIM T€MaM JUCLUIUINHBL.

13.2. AKTHBHBIC M HHTEPAKTHBHBIC MeTOALI U (OpPMBbI 00y4eHHUs

N3 mepeuns BuAoOB: («mozeoeoti wmypmy, ananuz HIIA, ananuz npooremuvix cumyayui,
aHanu3 KOHKPEMHbIX CUMYAYUll, UHYUOEHMbl, UMUMAYUSA KOJIEKMUBHOU NpOhecCUoOHanIbHOU
OesmenbHOCmU, pa3viepbleaHue poetl, meopyeckads paboma, C8A3aHHAsL C 0C80EHUEM OUCYUNTIUHDL,
poaesas uepa, Kpyenwlii CmoJ, Oucnym, beceod, OUCKYCCUs, MUHU-KOH@epeHyus U Op.) UCTIONB3YIOTCS
cleayrolue:

- ducnym

- aHanu3 npoobIeMHbIX, MEOPUECKUX 3A0AHULL, CUMYAYUOHHBIX 3a0aY

- ponesas uzpa,

- Kpyenvlii cmoi;

- MUHU-KOH@hepeHyus

-oucKyccus

- beceoa.

13.3 OcoGeHHOCTH 00y4YeHUS] HHBAJIUAOB U JIUI] C OTPAHMYEHHBIMH BO3MOKHOCTSAMHU 310POBbS
(OB3)

[Ipu opranuzanuu oOy4eHHsS MO AUCHHUIUIMHE YYUTHIBAIOTCS OCOOCHHOCTH OpraHMU3aluu
B3aMMOJICHCTBYS ¢ MHBAJIMJAMH U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbBS (fajiee —
uHBanuAbpl U nmna ¢ OB3) ¢ menpio obecrieueHuss ux mnpaB. llpu 0Oy4eHHH YYHUTHIBAIOTCS
OCOOCHHOCTH MX TMCUXO(U3UUECKOTO PAa3BUTHUS, WHAWBUIYyaJbHbIE BO3MOXHOCTH U TpU
HEOOXOIMMOCTH 00€ecreunBaeTCss KOPPEKIMs HApyIIeHUH pa3BUTHA U COLMAIbHASs aJanTaius
YKa3aHHBIX JIUII.

Br160op MeT010B 00yueHus ONpeeNsieTcsi CoAepKaHueM 00yueHHs], YpOBHEM METOIUYECKOTO
¥ MaTepuaIbHO-TEXHUUYECKOTO O0ecreueHus, 0COOCHHOCTAMH BOCIPHUATHS y4eOHONH MH(pOpMAINH
CTYACHTOB-UHBAINUJOB M CTYJEHTOB C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0pOBbS U T.O. B
00pa30BaTeIbHOM MPOLECCe HCHOIB3YIOTCS COIMAIbHO-AaKTHUBHBIE U pe(ICKCUBHBIE METObI
Oo0y4YeHHsI, TEXHOJIOTUM COLMOKYJIbTYpPHOW peadWiIuTauy C IeJIbl0 OKa3aHWs IIOMOIIM B
YCTAaHOBJICHUH TOJHOIEHHBIX MEXKIMYHOCTHBIX OTHOUIEHHH C APYTUMHU CTYIAEHTaMH, CO3JAaHUU
KOM(OPTHOTO IICUXOJIOTUIECKOTO KJIMMaTa B CTYACHYECKON TpYIIIIE.

[Tpu 0O6ydyeHuu JUI] C OrpaHUUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS DJIEKTPOHHOE O0yYEHHUE U
JUCTAHIIMOHHBIE 00pa30BaTEeNbHbIE TEXHOJOTMHM TNPEAYCMAaTPUBAIOT BO3MOXHOCTH IpHEMa-
nepenauu nHGopManuy B JOCTYMHBIX JUIsl HUX (opMax.

OOyuaromyecss U3 YMCla JIMI C OTPAHUYCHHBIMUA BO3MOXHOCTSIMHU 37I0POBbS 0OECIICYCHBI
NEYaTHBIMU U JJIEKTPOHHBIMU 00pa3oBaTelIbHBIMU pecypcaMu B (Qopmax, aJalnTHPOBAHHBIX K
OTPaHUYEHUSAM HX 3T0POBBSI.
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1. IlepeyeHb KOI0B KoMIeTeHUIMH, (GopMHUPYeMbIX JMCHHMILIMHON B Ipouecce 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrpamMMbI

I'pynna xomnereHuuit

Kareropusi koMmnereHuuii Kon

O6menpodeccrnoHanbHbIE

- OIIK-4

2. KomneTeHMU U MHAMKATOPBI UX JOCTHKEHHUS

MPUHIUIIBL  PaOOTHI
MH(POPMALIMOHHBIX
TEXHOJIOTHH;
UCIOJIb30BATh
nHpopmarIuto,
METObI u
MpOrpaMMHEIC
cpeactBa ee cOopa,
00paboOTKHU U aHAIH3a
ISt
nH(pOpPMaIMOHHO-
AHAJIMTUYECKON
MOJIICPIKKH
TIPUHSTHUS
YIIPaBICHYECKUX
peLIeHu;

Kon ®opmMyJIMpOBKa
HNuankaTopsl 10CTHKEHUST KOMIETeH T
KOMIIeTeHIHH KOMIIeTeHIHH
OIIK-4 Crnocoben monumath | OIIK-4.1. 3HaeT meToab! cOopa, 0OpabOTKH U aHAIIN3A

nHpopManuu, B TOM YHCIE B TJI00ATBHBIX CETSX,
BKJIIOYass ~ NpOTpaMMHBIE  CpE/CTBa, METO/1bI
NpEJCTaBICHUd HH(DOPMAIUKM, a TAaKKe NPUHLUIIBI
paboThl MH(OPMAITMOHHBIX TEXHOJIOTUI

OIIK-4.2. Ymeer HMCHONB30BaTh MAaTEMaTHYECKHE H
CTaTUCTHUYECKHE METOJAbl aHalu3a JaHHBIX, B TOM
qucie c UCIOJIb30BAHNUEM KOMITbIOTEPHBIX
TEXHOJIOTUH, 111 HMH()OPMAIIMOHHOAHAIUTHYECKOM
HOJACP>KKH IPUHATHUS YIPABICHUECKUX PELICHUI
OIIK-4.3. Bnageer MerogaMM M IPOrpaMMHBIMU
CpeACTBaMHU IMOAJCPKKU MPUHATUS YIPABICHYECKHX
peLeHui

3. Onucanue IJIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs MO JUCHUIINHE
3.1. Onucanue naanupyemuvix pe3yabmamoe 00yuenus no OUCUUnIuNne

[Tnanupyemble pe3ynbTaThl OOyY€HHs MO JAUCUUIUIMHE MPEICTaBICHbl JIECKPUITOPaMH
(3HaHUsI, yMEHUS, HABBIKH).

JeckpunTopsl
10 JUCLMIIJIMHE

3HaTh

YMeTh Baagern

Kon
KOMIIETeHIIMH

OIIK-4

nH(}pOpPMaAITMOHHBIX

- OcHoBuble mpuHIHNG | -  [lpumenste  UT- | - HaBbikamu paboThl C
paboTbl  COBPEMEHHBIX | HHCTPYMEHTHI s | Bl-cuctemamun  (Power

coopa u obOpabotku | BI, Tableau) u si3pikamu

TEXHOJIOTHH, BKJIIOYAs | JaHHBIX M3 Pa3jM4HbIX | aHanu3a gaHHbIX (SQL,
0a3bl TaHHBIX, OOJAaYHBIC | HCTOYHUKOB (CRM, | Python).
BBIUKCIICHHSI, OOJbIINe
nanueie (Big Data) wu | - AHaM3UpPOBaTh | MPOTHO3UPOBAHUS
unTepHet Beniei (IoT). JTAHHBIE C | omTUMHU3aUKA  Ou3HecC-

ERP, BeO-aHanmuTHKa). - Metomamu

HCIIOJIb30BAHHUEM IIPpOHCCCOB Ha OCHOBC




- MeTto bl cOopa, | CTaTUCTUYECKHUX JTAHHBIX.

00pabOTKM W aHaiM3a | METOOB |- TexHoIOTUAMA
TAHHBIX BU3YaTH3aI[uU JUISL | TIPE3CHTAIUU
(craTucTHYECKHE, BBISIBJICHUSI TEHJCHIUI | aHATUTHYECKUX
MallMHHOE  OOydYeHue, | ¥ 3aKOHOMEPHOCTEH. OTYETOB TUIS
BU3YaIH3aIus) i | - ®opmynupoBaTh | PyKOBOACTBA c
MOJIIEPIKKH BBIBO/IBI U | UCTIOJIb30BaHUEM
yIpaBICHUYECKUX peKoOMeHAAINN Ha | 1ambopa0B u
pELIEeHUH. OCHOBE AaHAINTUKU i | uHporpapuku.

- [IporpamMHbIe | TOAAEPKKHU

CpeacTBa Ou3Hec- | ynpaBJIeHYECKUX

anamutuku (Bl-cucremsl, | pemenmii.

Excel, Power BI,

Tableau, Python/R nns

aHaJii3a JaHHBIX ).

3.2. Kpumepuu oyenku pe3yibmamos obyueHus no OUCYuniune

Ixana
OIICeHUB
aAHuA

HNuauxkaropsl
JOCTHIKEHHUS

Iloka3aTresiu olleHNBAHUA Pe3yJIbTATOB 00y4YeHUS

OTJIMYHO/3AYTEHO

3Haer:

- CTYAEHT IIyOOKO M BCECTOPOHHE YCBOMJ MaTepHuall, YBEpeHHO,
JIOTUYHO, ITOCIIEA0BATENBHO U TPAMOTHO €0 M3JIaracT, ONUpasCch Ha
3HaHUSA OCHOBHOW U JOTIOJHUTEIBLHOM JINTEPATYpHI,

- Ha  OCHOBE CHCTEMHBIX HAy4yHBIX 3HAaHMM  Jejaer
KBaJTM(DUIIUPOBAHHBIE BBIBOJBI U 0000IIEHNS, CBOOOIHO ONEpPUpPYET
KAaTE€rOpUsIMU U MIOHATUSIMHU.

VYwmeer:

- CTYIEHT yMEET CaMOCTOATENbHO M MPaBUJIBHO peliath y4eOHO-
npodeccuoHanbHble 3alaydl WM 3aJlaHusl, YBEPEHHO, JIOTMYHO,
NOCJIEI0BATENbHO M apryMEHTHMPOBAHO M3JIaraTb CBOE pELICHHE,
HCIOJIB3YS HAy4YHbIE IOHSTHSI, CChUIAsICh HA HOPMATHUBHYIO 0a3y.

Brnaneer:

- CTYZICHT BJaJICeT PallMOHAIBHBIMU METOAAaMHU (C UCIIOJIb30BAaHUEM
PAIMOHATLHBIX METOJUK) PEIICHUS CIOXKHBIX MPO(EeCCHOHATBHBIX
3a/1a4, MPeICTaBICHHBIX JISTIOBEIMU UTPAMH, KelicaMu U T.1I.;

[Tpu penreHny MPOSMOHCTPHPOBAIT HABBIKH

- BBIICJICHUS TJIaBHOTO,

- CBS3KOM  TEOPETUYECKHX
PYKOBOJSIIIMX JOKYMEHTOB,

- M3JI0’KEHHS MBICJICH B JIOTHYECKOM MOCIIEI0BATEILHOCTH,

- CaMOCTOSITEIBHOTO aHan3a (haKThl, COOBITHIA, SIBJICHHIA, IPOIIECCOB
B UX B3aUMOCBSI3U U JINAJICKTHICCKOM Pa3BUTHH.

MOJIOKEHUH C  TpeOOBaHUSIMHU

XOPOMLIO/3AYTEHO

3Haer:

- CTYIEHT TBEPAO YCBOWJI MaTepuall, IOCTATOYHO I'PAMOTHO €ro
U3JIaraeT, ONMPAsCh Ha 3HAHHMA OCHOBHOM M JONOJIHUTEIBHOU
JUTEPATYpHL,

- 3aTpyaHsAeTCA B GOPMYIMPOBAHNN KBATU(PHUIIMPOBAHHBIX BBIBOIOB
U 00001IEHH, OTIepUpYeT KaTerOPHsIMU U TIOHSATHAMH, HO HE BCETaa
NPaBUJIBHO UX BEpUPUIMPYET.

VYwmeer:

- CTYACHT YMCCT CaMOCTOATCIIbHO 1 B OCHOBHOM IIPABUJIBHO PCIIATh
yaeOHO-TIpo(pecCHOHANIbHBIE  3a/laud  WJW 3aJaHusl, YBEPEHHO,
JIOTUYHO, IIOCJIICAOBATCIBHO W ApPryMCHTHUPOBAHO HU3JIaraTb CBOC
peleHue, He B MOJIHOW Mepe NCIOJIb3YsI HAyYHbIC MOHSTUS M CCHUIKH




Ha HOPMATHBHYIO 0a3y.
Bmaneer: - CTYIEHT B IIEJIOM BIIQJIe€T PAIMOHAIBLHBIMA METOJAMH PEIICHUS
CIIOKHBIX TPOGECCHOHANBHBIX 3a/a4, MPEICTABICHHBIX JEIIOBBIMU
urpamu, Keicamu u T.J.;
[Ipu pemieHNMM CMOT TPOIAEMOHCTPUPOBATH JAOCTATOYHOCTH, HO HE
TTYOMHHOCTBH HAaBBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JI0)KEHHS MBICJICH B JJOTHYECKOH ITOCICA0BATCIHLHOCTH.
- CBSI3KU TEOPETUYECKUX TIOJIOKEHUH ¢ TPeOOBAHUSIMHU PYKOBOISIITNX
JIOKYMEHTOB,
- CaMOCTOSITEIBHOTO aHaln3a (haKThl, COOBITHIA, SIBJICHHIA, IPOIIECCOB
B X B3aMMOCBSI3H M TUAJICKTUUYECKOM Pa3BUTHH.
3HaerT: - CTYACHT OPHEHTHPYETCSI B MaTepualie, OJTHAKO 3aTPYTHSIETCS B €r0
M3JI0KCHUH;
- IIOKa3blBa€T  HEJOCTAaTOYHOCTh  3HAHMH  OCHOBHOM U
JIOTIOJTHUTEILHOM JINTEPaTypPHI;
- cnmabo apryMeHTHUPYeT Hay4dHbIC TIOJIOKEHUS;
- TMpaKkTHYEeCKH HE CrnocoOeH chOopMyaupoBaTh BBIBOJIBI U
00001IeHHMS;
- YaCTUYHO BJIAJECT CUCTEMOM ITOHSITHH.
YmMmeer: - CTYJIEHT B OCHOBHOM YMEET PELINTh Y4eOHO-IPO(ecCHOHANBHYIO
3a/1auy WIH 3aJIaHue, HO JIOMYCKAeT OIMIMOKH, c1ab0 apryMeHTHUPYET
CBOC pEIIeHHEe, HEIOCTATOYHO HCIOJIb3YyeT HAyYHBIC MOHATHSI H
PYKOBOJSIIHE TOKYMEHTHI.
Bnageer: - CTYHIEHT BIAJeeT HEKOTOPHIMU PAIMOHATHHBIMA METOIAAMH
pelieHusl CIOXHBIX MPO(PECCHOHANBHBIX 3a]ad, MPEICTaBICHHBIX
JENIOBBIMH UTPaMU, KeicaMu | T.11.;
[Ipu pemreHnn MPOAEMOHCTPUPOBAIT HEJOCTATOYHOCTH HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JI0YKEHHS MBICJICH B JJOTHYECKOH ITOCICA0BATCIHLHOCTH.
- CBSI3KU TEOPETUYECKUX TIOJIOKEHUH ¢ TPEOOBAHUSIMHU PYKOBOISIITNX
JIOKYMEHTOB,
- CaMOCTOSITEIHPHOTO aHaln3a (haKThl, COOBITHIA, SIBJICHHIA, IPOIIECCOB
B X B3aMMOCBSI3H M TMAJIEKTUUYECKOM Pa3BUTHH.

KoMnereHiusi He 10CTUTHYTA
3Haer: - CTYJICHT HE YCBOMJI 3HAYUTEILHON YaCTH MaTepHaa;
- HE MOXET apryMEHTHUPOBATh HAyYHBIC MOJIOKCHHUS,
- He popMyIHpYyeT KBATU(PUITUPOBAHHBIX BHIBOJOB U 000OIICHUH;
- HE BIIaJeeT CUCTEMOM MOHATHIA.

YAOBJETBOPUTEJIBHO/3AYTEHO

Ymeer: CTYACHT HE IMOKa3zaJl YMEHHE pelaTh y4eOHO-Npo(ecCHOHANbHYIO
3a71a4y WM 3aaHue.
Bnaneer: HE BBIOJIHEHBl TpeOOBaHUS, MpPEIbSBIEMbIE K HaBBIKaM,

OIICHUBAEMBIM ‘‘yJIOBJIETBOPUTEIIHHO .

HEYJAOBJIETBOPUTEJIBHO/
HE3AYTEHO

IIpu omeeme Ha 60NPOCHI 8 PAMKAX NPOXOAHCOCHUSL NPOMENCYMOUHOU ammecmayuu (3auem/
3auem ¢ OyYeHKol/ IK3aMeH) OONYCKAemcs 60NbHASA (HOPMYIUPOBKA oOmeemad, No CMbICLY



packpulearowas cooepicanue omeemd, YKA3AHHO20 6 (oHOe OYeHOUHbIX CpedCcms, 8 Kauecmee
6epHo20 omeema.

IIpu noocomoske omeema 6 pamkax NPOXOHCOEHUsL NPOMEIHCYMOUHOU ammecmayuu (3avem,/
3auem ¢ OyeHKol/ dK3amMeH) O0OYUAIWUMCA pAa3peuaemcs UCHOIb308AMb  KANLKYIAMOp U
cnpagounvie maoauybl.

4. TumoBble KOHTPOJIbHbIE 3aJaHHUS (3AKPBITOr0, OTKPHLITOr0 M HMHOI0 THIA) JIS
NMPOBeJIeHUs1 TMPOMEKYTOYHOH aTTecTallMH, HeO0XOAUMbIe [JI1 OLEHKH [1O0CTUKeHUs
KOMIIeTEeHIIUH, COOTHECEHHOIi ¢ pe3yIbTaTaMH 00yUeHHs N0 JUCIUIIHHE

1 CEMECTP
YK-4
2 3 -1
0 0o
1. Onpenenure, 4eMy paBeH ONPEAEIUTENb MaTPULbl M = 483
Otsert: 0
_(1 2] B [4 6)
2. BerunciuTe onpeaenuTenb IPOU3BEICHNUS IBYX MaTPHIL 4 10) 3 5).
Ortser: 4
222 2
-134 0
53 -1-3

3. B marpune K =19 4 8 2/ rjagayro amaroHans cOCTAaBISAIOT JE€MEHTHL BBMHCIMTE CyMMY
3JIEMEHTOB IJIaBHOU AaroHajiu.
Otger: 6

-4 8 20

51 -32

-1 2 011
4. B marpunie B=\? 2 2 3} [oGoYHyI0 IMaroHalb COCTABISAIOT JIEMEHTHI. Bhraucinre cymmy
3JIEMEHTOB TIOOOYHOM TUMArOHAH

Ortser: 8
> 2)
5. Beluucnure onpenennTenb MaTpuLbl A = 32).
Otser: 7
o1 3
2 0 4

6. Berunciute onpenenuresb MmaTpuibl C = Y 2 -1 -4}

OTtBert: -6

7. Beluncnure cymMmy 3JIEMEHTOB mepBoro ctonbua marpuusl C = 2-A — B, ecin

2 —3) f5 30
_4=| | B=‘ .
1 -2 -7 -19)

OTtBer: 8



8. UTo Takoe onpeaeuTeNlb KBaApaTHON MaTpHUIbl?

A) CyMMma 37€MEHTOB MaTPHIIbI

b) [Ipou3BeneHne quaroHabHBIX JIEMEHTOB

B) Yucii0, xapakrepusymluiee CBOHCTBAa MaTPUIbI, HATIPEMep, 00pPATHMOCTh
I') KonmnyecTBO CTpOK B MaTpuiie

OTtBer: B

9. Kakas matpuna Ha3pIBaeTCs €AMHUYHOMN?

A) Matpwunia ¢ HyJsMU Ha JUaroHalu

b) Marpuna ¢ eaHUIIaMU Ha TJIAaBHOW JUArOHalu U HYJSIMU BHE €€

B) Matpuiia ¢ oiuHaKOBBIMH dJIEMEHTAMHU

I') MaTpuna ¢ eTMHMIAMY HA TJIABHOM IMATOHAJIU U HYJISIMH BHe eé

OtBer: T

10. Kak Ha3pIBaeTCs TUHEHHOE TPeoOpa3oBaHue, COXPAHSIONICE IJTUHBI U YTIIbI?
A) Ilpoexuus

b) Poranus

B) OpToronansHoe npeodpasoBanmne

I') Pedrexcus

OTtBer: B

11. Yto Takoe paHr MaTpULbI?

A) MakcumaibHOE YUCIIO HEHYJIEBBIX 3JIEMEHTOB

b) MakcumaJibHOe YUCJI0 JIMHEHHO He3aBUCUMBIX CTPOK MJIH CTOJI01I0B
B) KonngecTBo cTonb1ioB

I') MakcuManbHOE YHCIIO TUHEHHO HE3aBUCUMBIX CTPOK WIJIH CTOJIOIOB

OtBer: b

12. Ecnu onpenenuTens MaTpUIlbl paBEH HYJIIO, TO MaTpHUIIA:
A) O6patuma

b) He oOpaTuma

B) He oOpatuma

I') Equanunas

OTBeT:

13. Kak Ha3bIBaeTCs MaTpula, MOIY4EHHAs TPAHCIIOHUPOBAHUEM MUCXOAHOMN?
A) O6parnas

b) Conpspxénnas

B) TpancnonupoBanHast

I') AnaronanbHas

OTtBer: B

14. Kakoe u3 yTBep>KJIEeHU BEPHO JJIsI COOCTBEHHBIX 3HAUCHUH MATPHUIIHI?

A) CoOCTBEHHBIC 3HAUCHHUS BCET/IA MTOJIOKUTETHHBI

b) Co0cTBeHHBbIE 3HAYEHHUS - 3TO KOPHHM XapaAKTEPHUCTHYECKOr0 YPABHEHUS
B) CoOcTBeHHBIC 3HAUECHHS - 3TO 3JICMCHTHI TJIABHOW JUAroHaIn

I') CoOcTBeHHBIE 3HAYCHHUS - 3TO KOPHU XapaKTEPUCTHUECKOTO YPABHCHHS

OtBer: b



15. Yro Takoe 6a3uc B BEKTOPHOM ITPOCTpaHCTBE?

A) JIro60e MHOKECTBO BEKTOPOB

b) JIuneliHo 3aBUCHMOE MHOECTBO BEKTOPOB

B) JIuneiino He3aBHCHMO€E MHOKECTBO, IOPOKIAK0IIEe MPOCTPAHCTBO
I') JInneliHo HE3aBUCUMOE MHOYKECTBO, TIOPOKIAFOIIEE MPOCTPAHCTBO

OTtBer: B

1 CEMECTP
YK-4

1. Beraucnure onpeaenuTenb
OtBert: -1

2. IlpousBenenue marpurl A*B onpeneneno, ecnu.. .;

1) matpuiiel A u B oHOM pazMepHOCTH;

2) matpuubl A u B xBajpatHblie;

3) 9KMCIIO CTPOK MATPHUIIBl A PaBHO YHCITY CTOJIOIIOB MaTpHUIIbl B;

4) 4K CJI0 €TOJ0L0B MATPHILI A PAaBHO YHCJIY CTPOK MaTpuisl B;

5) maTpuubl A u B kBagpaTHble 0JHOTO NMOPSAIAKA.

Oteert: 4) YHCI0 €TOJOOB MATPHIBI A PAaBHO YHCJIY CTPOK MaTpuibl B;
5) maTpuusbl A u B kBagpaTHble 0JHOT0 MOPSAAKA

3. YkaxuTe Kakue U3 HIKETIEPEUMCICHHBIX MAaTPHIl BTOPOTO MOPSIIKA SIBISIOTCS AUArOHAIbHBIMH.
OO6ocHyiite cBOI BBIOOD.

Lo2), G D)
o), 2)
bs) (39

0
OTtBer: 1) ,2)
O0ocHOBaHME: UCTIONB3YETCS ONPEICICHNAE IUarOHATbHOW MaTPHIIHI.

4. YKaXuTe Kakue U3 HUOKETIEPEUUCICHHBIX MAaTPHUI] BTOPOTO MOPSIKA SBISIOTCA TPEYTOIbHBIMU

1) (_32 {;) 2) (é _26) 3)(1 (_’)>
0 1° 2 1
4)<1 (J/) 5)<1 2)
3 0 1 2 1 0
Ortser: 1) (_2 1),2) (0 _6) ,3)< 1 2 )

ObocHOBaHME: UCTIONB3YETCS ONPEIETICHUE TPEYTOJIbHON MaTPHIIBI.

5. CooTHecuTe HaYaI0 U KOHELl YTBEPKACHMUS:



Ne | Havaso yTBepsKaeHus BykBa | Konen
YTBepPKACHUS
1 | IIpu nepecraHOBKE ABYX CTPOK MaTPUILIbI A YMHOXKa€TCs Ha
ONPEJEITUTEID 3TO YHCIIO
2 | Ilpu TpaHCTIOHUPOBAHUM MaTPULIbI €€ onpeaenuTens | b MEHSET 3HaK
3 | IIpu yMHOXEHMH BCEX 3JIEMEHTOB HEKOTOPOU CTpoku | B HE MEHAETCS
MaTpUIbl HA YUCIIO ONPEACIUTENb UCXOTHOM
MaTpHUIbI
3anoJiHNTE COOTBETCTBYOIIME OYKBBI MO LMppamMu
1 2 3
Otset: 15, 2B, 3A
6. CooTHecUTE IEHCTBUE HA/l MAaTPUILIAMU U PE3YJIbTaT:
Ne | [TeiicTrBue bykBa Pe3syabrTar
1 (2 -1 (3 2 A 5 5
PazHocts maTpun Az(o 14 ) uB (1 _1) (4 _4)
2 _ — (3 2 b -1 -3
Cymma matpun A (O 4)I/IB (1 _1) (_1 5)
3 (2 -1 (3 2 B 5 1
[IpousBenenne marpun A 0 4 ) uB ( 1 - 1) (1 3)
3anoJHUTE COOTBETCTBYIOIIME OYKBbI O HH(paMu
1 2 3
Ortsert: 15, 2B, 3A
7. COOTHECUTE paHT MATPUIIBI C COOTBETCTBYIOLIMM €MY 3HaYEHUEM:
Ne | Panr maTpunbl bykB | 3naueHue
a
1 < 1 2) A 0
Haiinure panr matpuis \ 2 5
2 < 1 0 1 ) b 2
Haiigute panr Marpuner 2 0 —2
3 0 0 O B 1
Haiinure panr matpuust (0 0 0
0 0 0

3anoJHUTE COOTBETCTBYIOIIME OYKBBI 0] HH(PpPaMH
1 2 3

Ortset: 15, 2B, 3A

8. JlaiiTe onpeneneHue TEPMUHY «OIPEAETUTEID).
OtBet: Onpenenurens — 310 uncio det A (wnu |4|, umu A), COOTBETCTBYIOIIEE KBaAPATHON



Marpuiie A nopsaka n.

Kak Beruucnsiercs ckaasipHOe IPOU3BEIEHUE IBYX BEKTOPOB?
A) CyMMa npou3BeICHUI COOTBETCTBYIOIINUX KOOPIUHAT

b) [IpousBenenuie 1IuH BEKTOPOB

B) IIpousBenenue yriia Mexay BEKTOpaMH

I') Cymma npounsBeaeHuii COOTBETCTBYIOIIMX KOOPANHAT
OtBer: I'

UTo 03HayaeT, 4YTO BEKTOPHI JIMHEHHO 3aBUCHUMBI?
A) OnvH U3 HUX HYJIEBOI

b) OHu He nexat B 0JTHOM TIOCKOCTH

B) Onun BekTOp BhIpa:KaeTcs yepes Apyrue
') OnuH BEKTOp BBIpaKaeTCs Yyepe3 Ipyrue
OtBer: B

Kakoii pazmep umeer MaTpuila, yMHOKEHHAsI HA BEKTOP Pa3MEPHOCTH n?
A) nxn

b) 1xn

B) nx1

') nx1

OtBet: B

Yro Takoe obpaTHas marpuia’?

A) Matpuna, y KOTOpoi BCe 3I€MEHTBI 00paTHBI UCXOTHON

b) Matpuna, yMHOKeHHE Ha KOTOPYIO JAET HYJIEBYIO MAaTPHUILY

B) MaTpunua, yMHOKeHHe Ha KOTOPYIO 1aéT eAUHUYHYI0 MATPHUILY
') Marpuria, yMHOXX€HHE Ha KOTOPYIO MAET CAMHUIHYIO MATPUILY
Otser: B

Kaxoii 13 BEKTOpOB SIBIISIETCSL HYJIEBBIM BEKTOPOM?
A) Bekrop ¢ koopaunaramu (1,0,0)

b) Bekrtop ¢ koopaunaramu (0,0,0)

B) Bekrop ¢ koopaunaramu (1,1,1)

I') Bexrop ¢ koopaunatamu (0,0,0)

OtBer: b

Kaxk Ha3piBaeTcsi cymMa IByX BEKTOPOB?
A) CxkansipHoe NMpoOU3BeICHHE

b) BexkTopHoe npousBeneHue

B) JIunelinas KoMOMHAIIHS

I') JIunetinas komOUHAIIHS

OtBer: b

Urto Takoe cieq MaTpulbl?

A) CyMMma Bcex 37€MEHTOB MaTpPHUIIbI

b) Cymma 3j1eMeHTOB IJIaBHOM JHATOHAJIN
B) [IpousBenenne nuaroHaIbHBIX 3JIEMEHTOB
[') Cymma 371€eMEHTOB TJIaBHOW THAarOHaIH
OtBet: b



1 CEMECTP

YK-4
2 7
4 2
1. Boruncnute onpenenuTens MaTpULbl
Otser: -24
1 3 -2 3
0 -2 4 1
0 0 3 1
0 0 5
2. OnpenenuTs paHr MaTPULIbI
Otser: 4
1 2 3
x 6
9
3. BbIUNCAUTD PU KAKOM X OIPEIEIUTEID paBeH 24.
Otsert: 3

( 2 -2 5)
4. BeraucnuTh onpeaenuTens Matpumbl \ 4 0 3
OTtBet: -136

<1 2 3)
5. Haitmure panr marpumsr \ 1 2 4

OTtBert: 2
1 1 2 0
0 -1 -4 3
0 0 —4 3
0 0 —4 5

6. Bprunciute onpenenuTeNnb
OtBer: 8

1 A

-3 6

7. OnpenenuTe, Npy KakoM /A MaTpuia ( j BBIPO’KJIEHA!

OTtBert: -2

8. Ykaxure, KaKue U3 HIDKETIEPEUUCICHHBIX MATPHUI] TPETHETO MOPSIKA SIBISIOTCS THArOHATLHBIMH.
Ob6ocHhyiite cBOI BBIOOD.

1 00 000 101
020 010 010
1y \0 0 3 2)\0 0 2 3\1 0 1
1 2 3 00 1 000
2 3 4 010 000
4H\3 4 5 5\1 0 0 6)000



Orser: 1) 0 0 3 ,2) 0 0 2 , 6) 0 0O

O0ocHoBaHMe: UCIIONB30BAHNUE ONPEEIICHUS JUArOHAILHON MAaTPHUIIBL.

9. Vkaxure, KAKUE U3 HUKEIIEPEUUCIIEHHBIX MAaTPUILL TPETHETO MOPSAJIKA ABISAIOTCA TPEYTOIbHBIMU

1 1 1 000 1 0 1 1 2 3
02 2 010 010 2 3 4
1) \0 0 3 2)\0 0 2 3 \1 0 1 H\3 4 5
00 1 1 00
0 10 010
55\1 0 0 6) \1 0 1
1 1 1 000 1 0 0
0 2 2 010 010
Omser:1) \0 0 3/ 2 \0 0 2/ \1 0 1

10. Ilycte A, B — marpumbl pasmepHoctd 2x2. BreiOepure, Kakue W3 HUKEMEPEUUCICHHBIX
YTBEPKICHUM BEPHBI.

1 det AT = det A

2) det(—A) det A

3) det(2A4) =4det A

4) det(A+ B) = det A+ det B

5) det(A-B) =det A-detB
OTBeT: 1) det AT = det A
3) det(2A4) =4det A

5) det(A-B) =det A-detB

11. BeiOepute BepHBIE yTBEpKACHHUS (BbICKa3bIBaHMs). OOOCHYHTE CBOM BHIOOD.

1) [IpsAiMy10 Ha MJIOCKOCTU MOKHO MPOBECTH Yepe3 IBe TOUKH.

2) YpaBHeHmne y = kx onpegeJsieT NpsiMylo, IPOXOASILIYIO Yepe3 HAYa10 KOOPANUHAT.
3) [Ipsimast, mapasuienbHast OCH a0CITUCC, HIMEET YPAaBHEHHE X = d.

4) IIpsimyro Ha MJIOCKOCTU MOYKHO 3a/1aTh, 3Has JBa BEKTOpPA, apajljIelIbHbIE 3TOU MPSAMOM.
OtBet: 1) [IpsiMy10 Ha VIOCKOCTH MOKHO MIPOBECTH Yepe3 Be TOUYKH

2) YpaBHeHue y = kx onpegeJsieT NpsiMyl0, IPOXOASILIYIO Yepe3 HAYa10 KOOPAUHAT
O0ocHOBaHHUeE: UCITOIB30BaHUE MPaBUIIa 3aIaHUS TIPSIMOM.

12. CooTHECUTE TEPMHUH C COOTBETCTBYIOIIUM €MY ONPEIACICHUEM:

Ne | Onpenesienne byks | Tepmun
a
1 | Kaxk Ha3biBaeTcs Matpuua, B KOTOPOH BCE DIIEMEHTBI A Hyneeasn
IJIaBHOM 1MaroHajIu paBHbI €UHUIIE, & BCE OCTAJIbHbBIE mampuuya
9JIEMEHTHI — HYJIEBBIE!
2 | Kak Ha3piBaeTca MaTpuIa, B KOTOPOU YUCIIO CTPOK paBHO | b eOuUHUYHAaA
YHCIIy €€ CTOJIOLO0B: mampuya




3 | Kak Ha3piBaeTca MaTpuIa, B KOTOPOU BCE AIIEMEHTHI B Keaopamnasn
PaBHBI HYJIIO: mampuya

3anoJiHNTE COOTBETCTBYOIIME OYKBBI IO HMppamMu
1 2 3

Otger: 15, 2B, 3A

13. CooTHecuTe MaTpUILy U €€ BUI:

Ne | MaTpuna bykBa | Buag marpuubi

1 | TpeyrosbHas maTpuna A (1 0 O)
0 1 0
0 0 1

2 | elMHUYHAS MaTpULla b (—2 0 0)
0 8 0
0 0 7

3 | AMaroHanbHas MaTpula B
8 4 3

(O 6 2 )

0 0 -7

3anoJiHNTE COOTBETCTBYOIIME OYKBBI MO HMppamMu

1 2 3

OrTtset: 1B, 2A, 3b

2 4 0
14. lana matpunia A = (5 7 1.

6 3 2
COOTHECHUTE AJIIEMEHT MATPUIIbI C €r0 3HAYCHUEM:
Ne | DyiemeHT MaTpHUIIBI bykBa | 3HayeHme 3jieMeHTA
1 | DneMeHT a3 A 4
2 | DaemeHT as3 b 2
3 | DnemeHT a2 B 1

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0] HH(PpPaMH

1 2 3

Otger: 1B, 2B, 3A
15. Hamummure onpeneneHne TEpMUHA «HYJIEBas MaTpULIa.
OTeer: HyneBas MaTpPULIA — 3TO MAaTPHIIA, BCE DIIEMEHTBI KOTOPOH PaBHBI HYJIIO.

1 CEMECTP
YK-4



1. OnpesienuTe, YeMy paBeH paguyc OKPYKHOCTH: (X+3)° + (v -5)°=100

OTtBer: 10

o = kx
2. Haiijiure, npy KakoM 3Ha4€HUHU k npsmble Y 2x+4 n y==- 3 — NepHeHAUKYISIPHBI

OTtBer: -1

3. OnpeienuTh, 4eMy paBeH HEeHTp OKPYKHOCTH: (X+3)° + (v -5)°=49. OTBeT 3anmucaTh B BUIE CyMMbI
KOOpAHUHAT Xo+)0:
Ortser: 2
4. Haitmure cymmy % +% +%5 rre (X, X, X;) - pemennue cucremst:
S5x1+x,+x3=7
4x, —x3 =3
x3 =1

Otser: 3

5. JIBa BekTOpa B €BKJIMIOBOM MPOCTPAHCTBE OPTOrOHAJIbHBL. YemMy paBHO HX CKaJsApHOE
MIPOU3BEJICHUE.
Otger: 0

6. Bprunciure ckansipHOE IPOU3BENEHUE ABYX BEKTOPOB a=(2.31)ub=(-104)

OTtBert: 2

7. Hatimute paccrosaue mexxny Toukamu A(0, -3, 3) u B(3, 1, 3).
Otsert: 5

a(4;-3).

8. Beluncnure JyiMHY BEKTOpa
OTtBeT: 5

9. Onpenenute yrioBoi koddduiment npsamoit x —y + 5 = 0:
OTtger: 1

10. Kak Ha3bIBaeTCs MaTpuLa, y KOTOPOM BCE 3JIEMEHTHI BHE TJIaBHOM TUAroHalIH paBHbI HYJO?
A) Enuanynas

b) /lnaronanabHasi

B) Hynesas

I') AnaronansHas

OTtBer: b

11. Yro Takoe sSApO TMHEHHOTO OTOOpaKEHUSI?

A) MHO#kecTBO BCeX BEKTOPOB, 0TOOPAKAIIUXCH B HYJI€BOIl BEKTOP
b) MHokecTBO Bcex 00pa3oB BEKTOPOB

B) MHoOkecTBO Bcex 0a3UCHBIX BEKTOPOB

I') MHOkeCTBO BCeX BEKTOPOB, OTOOPAKAIOIIUXCS B HYJICBOU BEKTOP

Otset: A
12. Yto 03Ha4aeT, 4TO MaTpUlla CHMMETpUYHA?

A) Ona paBHa cBOeill TPAHCIIOHHUPOBAHHOM
b) Bce aneMeHThI paBHBI



B) Ona nuaronanpHas
I') Ona paBHa cBO€il TPaHCIIOHUPOBAHHOMN

OTtBet: A

13. Kak Ha3bIBaeTCs MPOU3BEICHUE MATPUILIBI HA YUCIIO?
A) TpancnoHupoBaHue

B) YMHokxeHue Ha ckaasip

B) O6parnas maTtpuia

I') YMHOXeHUE Ha CKaJsIp

OtBer: b

14. Kak Ha3bIBaeTCsl BEKTOP, NEPIEHAUKYIAPHBIA IBYM 33JJaHHBIM BEKTOPAM B IPOCTPAHCTBE?
A) CkanspHoe MPOU3BEICHHE

b) BekTopHoe npoun3BeaeHue

B) Jluneiinas koMOUHAIHS

I') BextopHoe npou3sBeneHue

OTtBeT:

15. Kakoe u3 yTBepx1eHuil BEpHO JJIs1 COOCTBEHHBIX BEKTOPOB MAaTPULIbI?
A) OHu Bcerzia OpTOrOHATBHBI

b) OHu coOTBEeTCTBYIOT COOCTBEHHBIM 3HAYEHUSM

B) Onu Bcerna HyneBbie

') OHM COOTBETCTBYIOT COOCTBEHHBIM 3HAYCHUSM

OTtBer: b

1 CEMECTP
YK-4

X +2x,+3x;,=5
X, +4x,=7
1. Haitgure cymmy %1 7% X5 e (X, %,, %) - peenne cucremsr: %3 = 2
Otser: 2
2. BriOepute cipaBeyiuBbIC YTBEPKACHUS 15 TpauKoB TuHEHHBIX QyHKIMi. OO00CHYITE CBOM
BEIOOD.
1) Ecam npsiMble mapaJjuieibHbl, TO UX YIJI0Bble KO3(QGUUMEHTHI PABHbI.
2) Ecau mnpousBeNeHHE YIIOBBIX KOI((UIMEHTOB MPSAMBIX «pPaBHO 1», TO 3TU TpsMBbIE
NEePIEeHIUKYISPHBL.
3) IlpsiMble mepneHAMKYJIAPHbI, €CJIM TNpPOU3BedeHHE YIJIOBBIX K03(G(PHIHEHTOB NPSAMBIX
«paBHO -1».
4) Ecnu mpsiMble MapajuleibHBI, TO OTHOIIEHHE YTJIOBBIX KOA((UIMEHTOB PaBHBI OTHOLICHUIO
CBOOOTHBIX KOY(PDHUITUCHTOB.
Oteet: 1) Ecin npsiMmble napajJiejibHbl, TO HX YIJ0Bble KO3(guuuenTsl paBusl, 3) IIpsamsbie
nepneHAUKYJISIPHbI, €CJIM POU3BeeHNe YIJI0BbIX KOI()GUIIMEHTOB NPSIMBIX «PaBHO -1»
O0ocHOBaHMe: IPIMEHEHHUE MTPABHJII MAPAJUIETLHOCTH U IEPIEHIUKYIIPHOCTH IPSIMBIX.

3. YkaxuTe, Kakue U3 CIEAYIOIUX HaOOPOB BEKTOPOB Ha IJIOCKOCTH SIBJISIOTCS TMHEHHO



3aBUCUMBIMH?

1) mro6oit Habop U3 2 BEKTOPOB
2) 1100011 HadOp U3 3 BEKTOPOB

3) m1060ii HaOoOp, coaep KAIMil HYIeBOIl BEKTOpP
4) mo6oi HabOp M3 OJHOTO HEHYJEBOT'O BEKTOPA

OTger: 2) J11060if Ha60p U3 3 BEKTOPOB,

3) 11000i1 HAOOP, copepKAIIMIA HYJIEBOIl BEKTOP

4. CooTHECUTE MUHOP MaTpHULbl A= (2

)C €TI0 3BHAYCHHUCM!

0 4
Ne | Munop MmaTpunsl bykBa 3HaueHnne
1 | munop My, A 4
2 | muHOp M4, b 2
3 | muHop M,, B 0
3anoJiHNTE COOTBETCTBYOIIME OYKBBI IO HMppamMu
1 2 3
OTtBeT: 1A, 2B, 3b
5. CooTHecute HOpMyIty ¢ €€ CHMBOJIBHBIM PEICTABICHUCM:
Ne | ®@opmyaa byxkBa CHMBoOJIBHOE
npencraBjaeHne (OpMYJIbI
1 | dopmyna HaXOXK/IeHUS OOPAaTHOI MaTPHUITEI A Ajj = (1) - My,
2 ’ o b A
dopmyIta HaXOXKIACHUS AITreOpamIecKOro 5= 2 (= 1.m)
JTOTIOTHEHUS A
3 CDopI\Eyna Kpamepa JULSL PEILICHIS CHCTEM B Al=t.a
JIMHEHHBIX YpaBHEHHI Al

3anoJiHNTe COOTBETCTBYOIIME OYKBBI MO HMppamMu

1

2

3

Otser: 1B, 2A, 36

-

6. Beranciute koopauHate Bektopa AB 1o 3amaHEBIM TOUKaM M COOTHECHTE C Pe3yIbTaToOM:
O6ocHyliTe CBO BBIOOD.:

Ne | KoopanHaTsl TOYEK byks | Pesyabrar
a

1 | Jansr Toukn A(3;8), B(-5;4) A (7;6)

2 | Hansl Touku A(4;0), B(-2;1) b (-8;-4)

3 | lausl Touku A(-1;-3), B(6;3) B (-6;1)

3anoJiHNTE COOTBETCTBYOIIME OYKBBI MO HMppamMu

1

|2

E




Ortset: 15, 2B, 3A

7. Hanumure onpeneneHue NOHATHS «BEKTOPY.
OTBeT: BEKTOp — D3TO HAMPABICHHBIA MPAMOJIUHEHHBI OTPE30K (T.€. OTPE30K, HMEIOIIHA
OIIPEEIICHHYIO JUIMHY U ONIPEAEIEHHOE HAIIPABIICHUE).

8. UTo Takoe TPaHCIIOHUPOBAHUE MATPUILIBI?
A) 3ameHa CTpOK Ha CTOJIOIIBI

Bb) O6parmenne MaTpuiist

B) YMHOXeHUE Ha YnCIO

I') 3amena cTpok Ha cTOJIOLBI

OtBer: T

9. Uto Takoe nuHEelHas KOMOWHAIHS BEKTOPOB?
A) IIpousBeneHre BEKTOPOB

b) Cymma BekTOpoB ¢ KO3 Punuenramu

B) IlepemHOX€EHNE KOOpAUHAT

') Cymma BeKTOpOB ¢ Ko3pduiimeHTamMmu

OtBer: b

10. Kakoi1 u3 BEKTOPOB SBJISIETCSI HOPMUPOBAHHBIM ?
A) Bekrop ¢ mymnOM 0

B) BekTop ¢ numnoi 1

B) Bekrop ¢ qnuHOi Gostbiie 1

I') Bextop ¢ ummHoi 1

OtBer: b

11. Kakoii u3 BEKTOpPOB SIBISETCS OPTOrOHAIBHBIM K BekTOpYy (1,0,0)?
A) (1,0,0)
b) (0,1,0)
B) (1,1,0)
I (0,1,0)

Ortser: B) (0,1,0)

12. Yro Takoe oOpaTUMBIi oriepaTop?

A) Onepartop, y KOTOPOro ecTb 00paTHbIN

b) OnepaTop, nepeBoasImnii BCE BEKTOPHI B HOJb
B) Oneparop ¢ HyaeBbIM paHTOM

I') Onepatop, y KOTOPOTO €CTh 00OpaTHBIM

OTBet: A

13. Kakoil 3 METOJ0B UCIIOJIb3YETCS AJIsl PELEHUS CUCTEM JIMHENHBIX YpaBHEHUN?
A) MeTon nmoacTaHOBKH

b) Metoa I'aycca

B) Meroa uaTerpupoBaHus

I') Meron I'aycc



OTtBer: b

14. Yto Takoe COOCTBEHHOE 3HAYCHUE MATPHIII?

A) Yucrno, npu KOTOPOM MaTpULla CTAHOBUTCS HYJIEBOI
b) Kopenb xapakTepucTH4eCKOro ypaBHeHUs

B) DneMeHT riaBHOM AuaroHaiu

I') Kopenb xapakTepuCTUIECKOTO YPAaBHEHHS

OtBer: b

15. Uto Takoe opToroHanbHasi MaTpuna?

A) Martpuia, y KOTopoii 0OpaTHasi paBHa TpaHCITIOHUPOBAHHOU

b) Marpuna ¢ HyneBbsIM ONPEAEIIUTENEM

B) Matpwuria ¢ ofuHaKOBBIMH CTPOKaMHU

I') Marpuua, y koTopoii oOpaTHasi paBHa TPAHCIIOHUPOBAHHOM

OtBer: T

1 CEMECTP
YK-4

1. OnpezenuTe, IpH KaKoM 3HaueHHH k mpsimble V = OX — 2my=hkx+5 napasuieIbHbI?
OrtBer: 5
a={7:3;4} u b={-11;1}

2. Bpraucnure ckaisipHOE MPOU3BEICHUE BEKTOPOB
Otser: 0

3. Onpenenure k, mpu KoTopoM mpsimast kx — /4y +7 = () mapayuienbHa npamoit 2x + 7y — 5 = 0:
Otser: —4

4. Onpenenute, NpyU KaKOM 3HaYEHUM napameTpa a npsimpie 2x—y + 1 =0u  ax+2y—-5=10
napaieNnbHbl B 00IIeH 1eKapTOBOM CUCTEME KOOPIUHAT.
Otser: -4

5. Haiinure paccrosiaue ot Touku A(2; -3; 0) 10 iockoctr 2X +y - 2z + 8 = 0. B IpsIMOYTOJILHOM
JIEKapTOBOM CUCTEME KOOPIMHAT.
Otser: 3

6. Ha mnockocty BeKTOpbI a(1;2),b(1;-3), Haiimure ckansipHoe mpou3BeieHUE (@, Db)y
OPTOHOPMHPOBAaHHOM (a3uce.
Ortser: -5

7. Jlanbl koopauHathl Tpex Touek: A(5;5), B(2;3), C(4;5). Beruucnure qiuHy BeKTOpa AB +3-BC
OTtBeT: 5

X1
8. Beruncnure onpenenutens 4, B popmyne Kpamepa A I CUCTEMBI
x1 + xZ - x3 = 1,
8x1 + 3x2 - 6X3 = 2,
4‘x1 — X3 + 3x3 = -3
Ortser: 8
9. BriOepute, Kakue KpUBbIE BTOPOTO MOPSIKA SIBJISIOTCS LIEHTPAIBHO CUMMETPUYHBIMU



1) snamunc,

2) runep6oJa,

3) mapabomna,

4) OKpPYKHOCTb.

OtBet: 1) 3ju1HIc, 2) runep6o0Jia, 4) OKPY:KHOCTb

10. YkaxuTe, Kakue U3 CIASAYIOIMNUX HA0OPOB BEKTOPOB HA TTOCKOCTH SIBJISIOTCS IMHEHHO
3aBUCUMBIMU. OOOCHYHTE CBOI1 BHIOOD.

Ha6op r/‘<1: 2). /)‘< ‘_):-1) Ha6op u'<l: l). /)'<l: I’»)
1) , 2) ; , ‘
Ha6op r/'<llz l). //'< 2:“) Ha6op u><[]: l). /»’<U:3>
3) ~ \ 4)
Ha6op ”.< L; 2)- b ( 211) Ha6op u><[): l>. /)‘<(l;3>
Otger: 1) ~ 4)

11. YkaxuTe, KakuxX U3 HUKEIEPEUNCIECHHBIX YCIOBHH IOCTATOYHO, YTOOBI CKAJIIPHOE
NPOM3BEACHNE BEKTOPOB PaBHSIOCH HyI0. OO0CHYiiTE CBOI BBIOOP.

1) cpean BEeKTOPOB eCTh HYJIEBOi

2) BEKTOPBI KOJIJIMHEAPHBI

3) BEeKTOPHI OPTOTrOHAJIbLHBI

4) BEKTOPBI IMHEWHO 3aBUCUMBI

OTtBeT: 1) cpean BEKTOPOB €CTh HYJIEBOI, 3) BEKTOPbI OPTOrOHAJIbHBI
O0ocHOBaHMe: UCIIOIb30BAHUE CBOMCTB CKAJISIPHOIO IIPOU3BEICHUS.

12. CoctaBbTe ypaBHEHUS MPSIMBIX, IPOXOIAIIMX Yepe3 TOUkU A u B.
CooTHecHTe NOTy4YEeHHbIE YPABHEHUS C KOOPAMHATAMH COOTBETCTBYIOIIMX TOYEK:

Ne | KoopanuaTtsl Touek A u B bykBa | YpaBHeHMd NPAMBIX
1 | A(1;5-1) u B(11;-6) A 2x+ty—-16=0

2 | A350) m B(5:1) b x+2p+1=0

3 | A8;0) u B(6;4) B x-2y-3=0

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0] HHPpPaMH
1 2 3

Otger: 15, 2B, 3A
13. CooTHecHuTe Ha3BaHHE YpaBHEHUs KPUBBIX BTOPOTO MOPSAKA € ero popMyIioii:

Ne | HazBanue ypaBHeHUs bykBa | ®opmyaa

1 | Ypaenenue oxpyscnocmu A Y= 2px

2 | Vpasuenue napabonsi b x? y?
—~ Tz =1
a? b?

3 | Vpasnenue zunepoo.vi B x%+y? = R?

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0] HH(PpPaMH
1 2 3




OrTtset: 1B, 2A, 3b
14. Onpenenurte 3Ha4YCHUS TTOJTYOCEH YPaBHEHUN KPUBBIX BTOPOro nopsiaka. CooTHECUTE 3HAaUCHUE
MOJIYOCH C €70 YPAaBHEHHUEM:

Ne | YpaBHeHnne bykBa | 3HaueHHe

1 (X+3)2+(J'—5):_] A 3u+5
[Tonyocu smmmnca  2° 3’

2 xz y2 b 2u3

[Tonyocu runepboner 25 9

3 ﬁ+y_2 . B Su3l
[Tonyocu smummnca 9 5

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0] HH(PpPaMH
1 2 3

Otset: 15, 2B, 3A
15. Hanumure onpenenenre CKaasipHOTro MPOU3BEICHHS BEKTOPOB.

OTBeT: CKasSIpHOE MPOU3BE/ICHHE JIBYX HEHYJICBBIX BEKTOPOB @ ¥ b Ha3bIBAeTCS YKCIIO, PABHOE

MPOU3BEICHUIO UX JIJIMH Ha KOCUHYC yTIila MEeXKAY HUMU. 3alUChIBAIOT a - bun (E, b).
Bo3Mo:kHbIIi BADHAHT 0TBETA: CyMMAa NMPOU3Be/IeHUsI COOTBETCTBYIOIIMX KOOPANHAT BEKTOPOB
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