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1. IlepeyeHb KOAOB KOMIIETEHIHIi, ()OPMUPYEMBIX TUCHHUIIMHOH B Mpolecce 0CBOEHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit

Kareropusi komnereHumi

Kon

Oo6menpodeccnoHambHbIC

OIIK-1

2. KomMneTeHIIUM U MHAUKATOPBI UX IOCTHKEHUS

Kon DopMyJIHPOBKA
NuaukaTopbl 10CTHKEHUS] KOMIIETEHIMH
KOMIIETeHIH U KOMIETeHIHH
OIIK-1 Cnocoben OIIK-1.1 3HaeTr OCHOBBI MaTeMaTUKH, (UZHKH,
MPUMCHSITh BBIYHUCIUTEIILHON TEXHUKH U IIPOTPAMMHUPOBAHUS
ecrectBeHHoHay4Hbl | OIIK-1.2 Ymeer pelarhb CTaHJIapTHbIE
e U | npod)eCCHOHANBHBIC  33Jlayd €  [PUMEHEHHEM
0OLIeHKEHEPHbIE €CTECTBEHHOHAYYHBIX W OOILIEMH)KEHEPHBIX 3HAHUH,
3HAHUS, METO/Ibl | METO/IOB MaTeMaTU4eCcKOoro aHanM3a u
MaTeMaTHUYECKOTO MOJIETTUPOBAHUS
aHanusa u | OIIK-1.3 Bmageer HaBBIKAMH TEOPETHYECKOTO |
MOJIeTTUPOBAHUS, SKCIIEPUMEHTAJILHOTO  HCCJEeIOBaHUS  OOBEKTOB
TEOPETUYECKOTO U | MPOECCHOHATBHON ACSITETLHOCTH
SKCIIEPUMEHTAILHOT
0 WCCIIEIOBAaHUSA B
npodeccuoHanbHOM
JIESTEITLHOCTH.

3. Onucanue JIAHAPYEMBbIX Pe3yJbTaTOB 00y4YeHH 10 JUCHHUILINHE

3.1. Onucanue IIAHUPYEMBIX PE3YJdbTAaTOB oﬁvqemm 0 JMCHUMILJIMHE

[Tnaampyembie pe3ynbTaThl OOyYEHUS [0 TUCIUIUIMHE IPEACTABICHBI JIECKPUTITOPAMU
(3HaHUS, yMEHUS, HABBIKH).

1 MCTOJOB B o0yactu

METOIO0B B 00JIaCTH

Jdeckpunropsi 3Hatb Ymersn Baaaers

Mo AUCHUIIHHE

Koa OIIK-1

KOMIIeTEeHIIUHN
- OCHOBBI MaTE€MaTHUKH, - pemiaTh CTaHAAPTHHIE | - HABBIKAMHU
buzukw, npodeccuoHanbHbIe TEOPETUYECKOIO U
BBIYUCIIUTEIILHON 3a/1a4d C TPUMEHEHUEM | IKCIIEPUMEHTAIBLHOTO
TEXHUKH U €CTECTBEHHOHAYYHbIX U | HUCCIIEIOBAHUS
MPOrPAMMHUPOBAHHS; 00IIEeNnHKEHEPHBIX 00BEKTOB
- 3aKOHBI U METO/IbI B 3HaHUU, METOJI0B npodeccHoHaNBHOMI
00J1acTH €CTECTBEHHbIX MaTeMaTU4eCcKOoro JIeATEeTLHOCTH;
HayK ¥ MaTeMaTHKU; aHanm3a u - HaBBIKaMU aHaJI3a
- 33/1a4U MOJIETTUPOBAHUS; 3aj1au
npodeccnoHanbHOMI - IPUMEHSTh npodeccHoHaNBHOMI
NEeSITeIbHOCTH, 3aKOHOB | TIOJIO’KEHUS 3aKOHOB M | JIESITENIbHOCTH.




CCTCCTBCHHBIX HAYK U CCTCCTBCHHBIX HAYK U
MaTEMAaTHUKU, MaTE€MaTHUKU,

4. MecTo TUCUMILIMHBI (MOXYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucnurnnuna «JInHeiHas anredpay» OTHOCUTCS K 00s13aTenbHOM yacTu yueOHoro mrana OITOIT.

Jannas JAMCHMIUIMHA B3aUMOCBs3aHa C JAPYTMMH  JUCHUUIUIMHAMH, TaKUMHU  Kak
«MaremaTtuueckuii ananuszy», «[IporpaMMHble u anmapatHble cpeacTBa HHGOPMATUKIY, «HHCTIEeHHbIE
MeToaby, «uddepeHunansupie ypaBHEHHS.

B pamkax ocBoeHusi mporpammbl OakajaBpuaTa BBITYCKHHKH TFOTOBATCSA K PEUICHHUIO 3a/1a4
npodeCcCHOHATBHON  JEATENIBHOCTH  CIEAYIOUIMX  THIIOB! HAy4YHO-HCCIIE10BATEIbCKUM,
IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKUN, OPTraHU3alIMOHHO-YIIPABICHUYECKHM, TPOSKTHBIMH.

[Tpodwis (HampaBIEHHOCTH) MPOTPAaMMBbl yCTAHOBJICHA IyTEM €€ OpHEHTAaluu Ha cepy
pohecCHOHANBHOM /IEATEeIbHOCTH BBITYCKHUKOB: ABTOMAaTH3WPOBAHHbBIE CHCTEMbI 00pabOTKU
uH(pOpPMAIIUU U YIIPABICHUS

5. O0beM qTUCHUILIHHBI

Dopmul 00yuenus
Buowt yueonoit paoomut
Ouno-3aounasn
OO01mas TPY/10€eMKOCTh: 324CTHBIC €IMHUIIBI/9aChI 4/144
KonTakTHasi padora:
3aHsATUS JEKIIMOHHOTO TUTIA 12
3aHATUSL CEMUHAPCKOIO TUIIA 28
[TpoMexxyTouHas aTTecTalus: 3a4eT ¢ OLeHKOM 0,15
CamocrositenbHas padora (CPC) 103.85

6. Conep:kaHue TUCHUILUIMHBI (MOIYJIsl), CTPYKTYPHPOBAHHOE MO TeMaM / pa3aejaMm ¢
yKa3aHHEM OTBE€JIeHHOI0 HAa HHUX KOJHYEeCTBA aKaJeMHMYeCKHX YacOB U BHAOB YYeOHBIX
3aHATHI

6.1. PacnpenesieHue 4acoB 110 pa3jaejaM/TeMaM U BHIaM padoThbl

6.1.1. Ouno-3aounan ¢popma odyuenusn

Buabl yuedHoii padortsl (B yacax)
KonraktHasi pa6ora
Ne 3ansaTus
/ P /Tema KIHMOHHOT 3aHATHSI CEMUHAPCKOT0 THII Camocr
n asaeJt JIEKIIUOHHOT 0 a ce apcKoro a | arennn
n THIIA ast
Jlexyuu |HUnvie Ipakmu | Cemuna | Jlabopa | Hnweie padora
yuebnvie | ueckue pol MOpHbvLE
3AHAMUA | 3AHAMUA pa60mbl
1. | Marpuup! 1 3 10
2 Onpenenurenb 1 3 10
3 Panr maTpuubt 1 3 10
4 | JlnHenHBIE onepaTops 1 3 10
CHcTeMbl THHEHHBIX
5. o 1 3 10
ypaBHEHUH




YpaBHEHUS IUNIOCKOCTU U 1 3 15
npsIMON B IPOCTPAHCTBE
DNEeMEHTHI BEKTOPHOI

2 3 15
anreOpsl
DJIEMEHTHI
AHAIUTUYECKOU 2 3 15
TEOMETPHH
[IprmMeHeHue 3J1IeMEeHTOB
JTUHEWHOH areOpsl B 2 4 8,85
SKOHOMHKE
IIpome:xxyTouHast 015
aTrecTanus !
Hroro 12 28 103,8

6.2 IIporpaMMa JMCIHILIMHBI, CTPDYKTYPHPOBAHHAS 110 TEMaM / pa3jeiam

6.2.1 Coodeprrcanue nekuuonnoz2o Kypca

Ne
n/n

HanmenoBanme
TeMbl (pa3aesia)
JMCIUTIJINHbI

Couepma}me JEKINMOHHOI'0O 3AaHATHUSHA

Marpuiisl

Martpuupl. Onepanuu Hag Matpuamu. YacTHbIe BUABI MAaTPHIL.
OOpatHast MaTpulla U €€ BHIYHUCIICHHE.

OneMeHTapHble  TpeoOpazoBanust  matpuil.  OOpaTUMOCTh
AIIEMEHTapHbIX TpeoOpazoBanuil. [lpuBeneHue warpui K
CTYIIEHYaTOMYy BHJY JJIEMEHTapHbIMU IpeoOpa3oBaHUSIMHU.
CyMmma MaTpul. Y MHOXKEHUE MaTpuLibl Ha uncio. [Ipoussenenue
MaTpull. MaTpuyHasi 3amnuch cucTeMbl ypaBHeHMH. CBoiicTBa
apudmMeTHuecKkux omepauMid Haa MaTtpuuamu. OOpaTHas
Matpunia. IloctpoeHne 0OpaTHOW MaTPHIlBl DJIEMEHTAPHBIMU
npeoOpa3oBaHUsIMU. XapaKTePUCTUUECKHE YPABHEHHSI MATPULIBI.

Onpenenurens

Omnpenenurenu. Onpexaenurens n-ro mnopsiaka. CpoiicTBa
omnpenenuTeneii. MuHOpel H anreOpandeckue JOMOTHEHUS.
Teopema Jlannaca. BeruucieHune omnpenenuTens pa3iioKEHUEM
110 CTPOKE MJIH CTOJIONY.

Panr maTtpuist

Onpenenenne paHra MaTpuibl. TeopeMa O paHTe MaTpPHIIBL.
HMHBapHaHTHOCTH paHTa MAaTPUIIBI OTHOCUTEIHHO JIEMEHTAPHBIX
npeoOpa3oBaHUI.

Cucremsbl JIMHEWHBIX

YpaBHEHUU

OcHOBHBIE TIOHATHSI WU ONpPENENECHHA.  DJIEMEHTAapHBIC
npeoOpa3oBaHus CUCTEM JIMHEWHBIX ypaBHeHu#. IlpaBuio
Kpamepa. Meron I'aycca. Meron JKopnana-I'aycca. Meron
3eiaens. MarpruyHasl 3aluch CHUCTEMBI JIMHEWHBIX YPAaBHEHHIA.
Pemenue MaTpuuHbIX ypaBHEHHH. MeTo] 00paTHOW MaTpHIIbI.
[IpocTpaHCTBO pEHIEHUH CHUCTEMBI JIMHEWHBIX OJHOPOIHBIX
ypaBHeHul. DyHaMEHTallbHAs CUCTEMa pelleHui. BekropHas
3alMCh CUCTEMBI JIMHEWHBIX ypaBHeHHU. Teopema KpoHekepa-
Kanemmm. CTpykTypa MHOKECTBA PEIIEHUN CUCTEMBI TUHEHHBIX
HEOJHOPOJHBIX YPAaBHEHHH.




DJIEMEHTHI
MaTPUYHOTO aHAJIHM3a

Bekrtopusle  mpoctpaHcTBa.  OmpeneneHune  BEKTOPHOTO
IIPOCTPAHCTBA. [Tpumepsl BEKTOPHBIX IIPOCTPAHCTB.
[ToampocTpaHcTBO, KpUTEpUW MOANpPOCTpaHcTBa. JIMHelHas
3aBUCHUMOCTb  BEKTOpoB. basuc. Koopmunartsl  BekToOpa.
PasmepHocTs  BekTOpHOrO mpocrpaHcTBa. [IpsmoyrosnbHas
CUCTEMA KOOPAMHAT Ha IUIOCKOCTH. EBKIMIOBBI POCTPAHCTBA.
HepasenctBo Komu-byHsAKOBCKOrO.

JIuHeiiHbIe onepaTopbl

Jluneitnpie oneparopsl. JInHelHbIE onepaTOpbl U UX MATPULIBL.
Onpenenenne u npumepsl. Omnepanuu Haj  JIMHEWHBIMU
onepaTtopami. [IpeobpazoBanue MaTpuUlIbl JMHEWHOTO OnlepaTopa
npu nepexoie K HoBoMy Oasucy. IlomoOHble MaTpuLbL.
Cob6cTBeHHbIE BEKTOPbl M COOCTBEHHBIE 3HAUYEHUS JMHEHHBIX
OIIepaTOpPOB. XapakTepucTUUECKUI MHOTOYJIEH, ero
MHBAapHAHTHOCTh OTHOCUTEIBHO BbIOOpaA Oa3uca.

DneMEHThl BEKTOPHOU
anreopsl

Paccrossnue mexny Ttoukamu. /[leneHue oTpe3ka B JTaHHOM
oTHoweHUU. Bektopel. PaBeHctBo BekTopoB. Koopaunatsl
BekTOopa. CliojkeHue BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha YMCIIO.
Pa3noxeHne BekTOpa IJIOCKOCTH IO JIBYyM HEKOJUIMHEApHBIM
BEKTOpaM. CkansipHoe IIPOU3BEJICHUE BEKTOPOB.
[IpeoOpa3oBanre KOOpAWHAT TOYKHM MPU 3aMEHE CHUCTEMBI
KoopauHar. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. OpToroHanbHbId 0Oasuc. PasnoskeHue BekTOpa IO
opToroHasibHOMY 6a3ucy. IIpomecc oproroHamu3anuy.
BekTopHoe [IPOU3BEIAECHUE BEKTOPOB. CwmemanHoe
Mpou3BeJeHUEe BEKTOpOB. [Ipocreiilne ClIeACTBUS aKCHOM
JUHEHHOro mnpoctpaHcTBa. [loampocTpaHCTBO — JIMHEWHOIO
npoctpancTBa. lIpocreilime CBOWCTBA JMHEWMHO 3aBHCUMBIX
BeKTOpOB. basuc u koopauHaTel BekTOpoB. CylliecTBOBaHUE
0a3uca  KOHEUHOMEpPHOTO  IpocTpaHcTBa.  Pa3mepHoOCTb
JIMHEMHOT O ITPOCTPAHCTBA.

DJIEMEHTBHI
aHAJIMTUYECKOUN
reOMETPUHU

VpaBHEHHE JIMHHH. YPaBHEHHs IUIOCKOCTH M IIPSIMOM B
npoctpaHcTBe. Pasnuunble (QOpMBI ypaBHEHHUS IUIOCKOCTH H
ypaBHEHUS MPSAMOU B MPOCTPAHCTBE. YTOJI MEXIY IIIOCKOCTSMMU.
VYron Mexay npsAMbIMH. YTOJ MEXIY HNPSIMOH U IUIOCKOCTBIO.
VY cnoBus napajuieIbHOCTH BEKTOpA U IJIIOCKOCTH. PaccTosinue oT
TOYKHM 10 NpsAMOH. ['eomeTpruyeckuii cMbICI 3HaKa TpexdseHa
Ax+By+C. T'eomeTpuueckuil CMBICI 3HaKa MHOTrOYJIEHa
Ax+By+Cz+D. BsaumHOe pacnonoxeHue JABYX H  Tpex
IJIOCKOCTEN. B3auMHOE pacmosiokeHue MpsIMOM M IUIOCKOCTH,
JBYX IPSIMBIX.

KpuBbie BTOoporo nopsaka. e, runepboina, napadomna. Mx
ONpECIeHUsI, TEOMETPUYECKUE CBOWCTBA M KAHOHUYECKHE
YpaBHEHHSI.

IIpumeHeHue
JJIEMEHTOB JIMHEHHOMN
anreOpbl B 9KOHOMUKE

Hcnonw3oBanue anreOpbl Matpuil. lcmonb30BaHUE CHUCTEM
JUHEHHBIX anreOpanyeckux ypaBHeHUU. Monenb JleoHTheBa
MHOT'0OTPACIIEBOM SKOHOMMKH (6amaHCcOBBII aHasm3).
DKOHOMHUKO-MaTeMaTHIeCKas MOJCIb MEXXO0TPacIeBOro
Oanmanca. Ilpumenenue OanaHCOBOTO METOJAa B  aHAIU3e
SKOHOMMYECKHMX IOKa3areneu. JIuHelHas MoJielb TOPTOBJIH.
CTpyKTypHasi MaTpuila TOPTrOBIIN.




6.2.2  Coodeprcanue npaxmuueckux 3aHamuil

HaunMeHOBaHHE TEMBI
(pa3aeJsia) AMCUUIJIMHBI

Conep:kaHue NIPAKTHYECKOT0 3aHATHUS

Martpunst

Marpunpl. Onepauuu Hajg MaTpuriamu. YacTHbIE BHJIbI
Matpui. OOpaTHas MaTpULa U €€ BHIYUCIICHHE.
DOnemeHTapHbIe TIpeoOpazoBaHusi wmarpuil. OOpaTUMOCTh
AJIEeMEHTapHbIX NpeoOpa3zoBanuil. llpuBenenue marTpui kK
CTYNEHYAaTOMY BHJly 3JEMEHTAapHBIMH IPEOOpa3OBaHUSIMHU.
Cymma wMarpull. YMHOXKEHHE MATpPHUIBl Ha  YHCIO.
[IpousBenenne wMarpuil. MarpuyHas 3anuch CUCTEMBbI
ypaBHeHui. CBoiicTBa apu(METHYECKUX oOIeparuii  Haj
Matpumamu. OOparHas wmarpunia. I[loctpoenme oOpaTHOI
MaTpPHUIIbI 3JIEMEHTaPHBIMU peoOpa3OBaHUSIMHU.
XapakTepuCTUYECKUE YPaBHEHUS MATPHUIIBI

Onpenenurenb

Brluucnenue omnpenenurteneil pa3jioKeHHEM IO 3JIEMEHTaM
CTPOKH WJIM CTOJOIAa U IPUBEACHUEM K TPEYTrOJIbHOMY BUIY.
Hcnonbs30BaHne CBOWCTB ONpEAEIIUTENEH.

Panr matpuist

Omnpenenenue paHra mMarpuisl. Teopema O paHre MaTpUILBL.
VHBapuaHTHOCTD paHra MaTpHIIbI OTHOCHUTEJIBHO
3JIEMEHTApHBIX IPe0Opa30BaHHM.

Pemienue 1nMHEWHBIX MaTpPUYHBIX ypaBHEHMU. Pemienue
CHUCTEM JIMHEHHBIX YypaBHeHU 1o mnpasuiny Kpamepa.
Pemienue cucrem NMHEHHBIX ypaBHEHUH MeTofoMm ['aycca.
Pemenne cucrem JIMHEWHBIX ypaBHEeHUH MeTonoM JKopraHa-
l'aycca. Peuienue cucrem JIMHEWHBIX YpPaBHEHUH METOJIOM
3eiinens. Pemenne cucreM JMHEHHBIX YpaBHEHHM METOJIOM
obOpatHoit MaTpuibl. CTpyKTypa OOIIEero pemeHus: CUCTEMBI
JINHEWHBIX YPABHEHUM.

Cucremsl JIMHENHBIX
YpaBHEHUU

DNEeMEHThI MaTPUYHOT'O
aHanM3a

BexTopHble mpocTpaHcTBa M noamnpocTtpaHcTBa. [Ipumepsl
MPOCTPAHCTB M MOJNPOCTPAHCTB,  HAXOXAECHHE  HUX
pasmepHocTel. [IpoBepka IMHENHON 3aBUCUMOCTH BEKTOPOB.
Haxoxnaenue 0a3zuca 1 paHra CUCTEMbI BEKTOPOB, KOOPIAUHAT
BEKTOpa B JIaHHOM Oas3uce. Martpuia mepexona OoT OJHOTO
O6azuca k gpyromy. IIpeoOpa3oBaHue KOOpAWHAT TIPH
U3MEHEeHMH Oa3uca.

JInneliHple onepaTopbl

[IpuMepsl  JTMHEWHBIX W HEIMHEHHBIX  ONEPaTOpOB.
Haxoxnenue MaTpULBI JIMHEHUHOT O oreparopa.
[IpeoOpa3oBanue MaTpuipl omneparopa IpH H3MEHEHUU
6a3uca. HaxoxxeHne coOCTBEHHBIX 3HAUEHHH 1 COOCTBEHHBIX
BEKTOPOB JIMHEMHOTO OnepaTopa.

OneMeHThI BEKTOPHOM
anreOpsl

[IpuMepsl €BKIMAOBBIX MPOCTPAHCTB M  OPTOTOHAIBHBIX
0a3nucoB B HHUX. Pa3nokeHUss Mo OpPTOTOHAIBHOMY Oa3ucy.
[Iporiecc opToroHanu3anuy CUCTEMbI BEKTOPOB.

DONEeMEHThl aHAJINTUYECKOU
r€OMETPUH

VpaBHEeHUsT JMHUM HAa IUIOCKOCTH: SIBHBIE, HESIBHBIC,
napamerpudeckue. Kimaccudukarms nuanii. Pa3nuaabie BUIbI
ypaBHEHUW MPsSMOIl Ha MIOCKOCTU: 00Iee, KaHOHWYECKHE,




napaMeTpuiecKue, ¢ yrIIoBbIM K03 pHurueHToM.

Jluauu BTOpOTO MOpsAKA: AJUIMIC, Tunepbona, mapabdona,
napa npsmsix. Iloctpoenue nuHUN BTOPOro nopsiika.
[InockocTe M mpsMas B MPOCTPAHCTBE. AHalU3 B3aMMHOIO
pacrnosI0KEeHUs NPSIMbIX U IVIOCKOCTEH 110 MX YpaBHEHUSIM.

[Ipumenenue
JINHEMHOM
SKOHOMHUKE

3JIEMEHTOB
anreOpel B

Mopens JleonTheBa MHOT'0OTPACIICBOM SKOHOMHUKH
(GamaHCOBBIN aHAIN3). DKOHOMHUKO-MaTeMaTHYECKasi MOJICIIb
MexoTpacieBoro 6ananca. [[pumeHenne 6amaHcoOBOTO METOA
B aHalIM3¢ KOHOMMYECKHMX MHoKa3areleil. JInHelHas MoOeib
ToproBiau. CTPYKTypHasi MaTpHUIla TOPTOBJIH.

6.2.3 Cooepocanue camocmoamenvHoll padoomaol

Ne
n/n

HauMenoBanue TeMbl
(pa3zaesia) IMCUMILIHHBI

Conep:xkaHue caMOCTOSITEILHOM PadoOThI

1.

Martputist

Matpunsl. Onepanuu Hajx MaTpunaMu. YacTHble BHIBI
MaTpull. OOpaTHas MaTpula U €€ BBIYUCIICHHE.
OnemMeHTapHbIe npeoOpa3oBaHus MaTpHLL.
O6parumocTb 3JIEMEHTApHbIX peoOpa3oBaHUM.
ITpuBenenne MaTpHIL K CTyIIEHYaTOMy  BUIY
aJIeMEHTapHbIMUA  TIpeoOpa3oBanusamu. CymMma MaTpHil.
YMHO)eHue Marpuipl Ha yucio. IIponsBenenue marpui.
Matpuunas 3amnuch cucteMbl ypaBHeHMil. (CBoiicTBa
apudMeTrueckux onepanuii Hajx Matpunamu. OOpaTHas
MaTpuLa. [TocTpoenue oOpaTHOM MaTpULbI
AJIEMEHTapHBIMU peoOpa3oBaHUSMHU.
XapakTepUCTUYECKUE YPABHEHHSI MATPUIIBL.

Onpenenurenb

Onpenenurenu. OnpeaenuTens h-ro nopsiaka. CBoicTBa
onpenenuTeneii. MUHOPHI U anreOpandyeckue JTO0MOJTHCHHUS.
Teopema Jlamnaca. Breraucnenue OIpEEIIUTENA
Pa3I0KEHUEM 110 CTPOKE UJIM CTOJIOILY.

Panr matpuist

Omnpenenenue panra MmaTpuubl. Teopema 0 paHre MaTpULBI.
NHBapMaHTHOCT, ~ paHra  MaTpullbl  OTHOCHUTEJIBHO
3JIEMEHTapHBIX TPeoOpa3oBaHuil.

CucreMsl JIMHEHHBIX

yYpaBHEHUHU

OcCHOBHBIE TOHSATHUSI M ONpPENEICHUS. JIeMEHTapHbIE
npeoOpa3oBaHusl CUCTEM JMHEWHBIX ypaBHeHul. [IpaBuio
Kpamepa. Merop ['aycca. Meron XXopaana-I'aycca. Meron
3einenss. MarpuyHas 3anMch  CUCTEMBl  JIMHEMHBIX
ypaBHeHuW. Pemenune MaTpuuHbIX YypaBHEeHHMU. Merox
oOpatHOi Matpulel. [IpocTpaHCTBO pelIeHUN CUCTEMBI
JMHEHWHBIX OJHOPOJHBIX ypaBHEeHMI. DyHIaMeHTaJIbHAs
cucTeMa pelieHui. BekTopHas 3anuch CUCTEMbI TUHEHHBIX
ypaBHeHuil. Teopema Kponekepa-Kanemmm. Crpykrypa
MHOXECTBA PEIICHUN CUCTEMBI JIMHEMHBIX HEOAHOPOIHBIX
YpaBHEHUM.

D1eMEHTHI
aHaian3a

MaTpPUYHOTO

BekTopHble mpoctpaHcTBa. OrmpeneneHre BEKTOPHOTO
npocrpaHcTBa.  IIpuMepel  BEKTOPHBIX  IIPOCTPAHCTB.
[ToanpocTpaHCcTBO, KpUTEpUH MIOJIIPOCTPAHCTBA.
JIuneitHass 3aBucMMOCTb BeKTOpoB. basuc. KoopauHartbl
BEKTOpa.  Pa3MepHOCT  BEKTOPHOTO  MIPOCTPAHCTBA.

HpﬂMOerJ'IBHaH CUCTCMAa KOOpJAWHAT Ha TIIJIOCKOCTH.




EBxknuaoBsl  mpoctpanctBa.  HepaBenctBo — Komm-
byHsikoBcKorO.

6. | Jluneiinsie onepaTopsl

Jlunelinble omneparopsl. JIMHeEWHBIE omepaTopel M HX
matpuubl. Omnpenenenue u npumepsl. Onepauuu Haj
JUHEHHBIMU omepaTtopamu. llpeoOpa3oBaHue MaTpHIIbI
JMHEHHOro omepaTopa Ipu Iepexojie K HOBOMY Oas3ucy.
[Tono6uble  marpunbl. CoOOCTBEHHBIE  BEKTOPBI |
COOCTBEHHBIE  3HAuU€HMsI  JIMHEHHBIX OIIepaTOpOB.
XapakTepUCTUYECKU MHOTOYIEH, €ro HMHBAPUAHTHOCTH
OTHOCHUTEJILHO BbIOOpa 6a3uca.

anreopsl

7. | DneMeHTbl BEKTOPHOM

Paccrosinue mexny toukamu. [[eneHue orpe3ka B TaHHOM
oTHolIeHUU. Bektopel. PaBeHncTBO BekTOpoB. KoopauHaTel
BekTopa. Cll0)KEHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yucino. Pa3noxeHue BekTOpa IUIOCKOCTH 1O  JIBYM
HEKOJUIMHEapHbIM BekTopaM. CKalspHOE NpPOU3BEICHUE
BeKTOpoB. [IpeoOpa3zoBanue KOOpAUHAT TOYKU MPHU 3aMEHE
CUCTEMBl KoOopauHAT. Pa3noxkeHue BeEKTOpa I0 TPeEM
HEKOMIUTAaHapHBIM ~ BekTopaMm. OpToroHanbHbI 0Oa3uc.
Paznoxenne BeKTopa IO OPTOTOHAIBHOMY Oa3mCy.
[Ipouecc opToronanuzanuu.

BexkropHoe  mpousBeneHue  BekTOopoB.  CMellaHHOE
npousBesieHne BeKTopoB. IIpocrelimue cnencTBus akcuom
JMHEHHOro npocTpaHcTBa. lloanpocTpaHcTBO JIMHEHHOTO
MIPOCTPAHCTBA. [Ipocreitmue CBOMCTBA  JIMHEWHO
3aBHCHMBIX BEKTOpOB. ba3uc M KOOpAMHATBI BEKTOPOB.
CymectBoBanue 0a3rca KOHEYHOMEPHOT'O MPOCTPAHCTBA.
Pa3zmepHOCTH JINHEHHOTO MPOCTPAHCTBA.

Tr€OMETPUH

8. OJeMEHThl aHAJIMTHYECKOU

YpaBHEHUE JIMHUU. YPaBHEHUs IUIOCKOCTM U NIPSIMOM B
npoctpancTBe. Paznuansie popMbl ypaBHEHHS TNIOCKOCTH
YpaBHEHUs TMPSAMOM B IPOCTPAHCTBE. YTOI MEXAY
IUIOCKOCTSIMU.  YTOJI MEXAY MNPAMBIMA. YTOI MEXKIY
IIPSAMOM U INIOCKOCTBIO. Y CII0BUS NApAJIEIbHOCTH BEKTOPA
U IUIOCKOCTH. PaccTtosstHue OT TOYKM JO HPSIMOM.
I'eomeTprueckuii cmbica 3HaKa TpexwieHa Ax+By+C.
I'eomerpuuecknii CMBICII 3HaKa MHOT'O4JIEHa
Ax+By+Cz+D. B3zanMHOE pacnoyio)keHue ABYX U TpeExX
IUIOCKOCTEW. B3amMmHOE  pacnosioKeHue NpsIMOd W
IIJIOCKOCTH, IBYX NPSAMBIX.

Kpusble BTroporo nopsiaka. muurc, runepOosna, napadoa.
Nx  omnpenencHus, TeOMETPUYECKHE  CBOMCTBA W
KAaHOHMYECKUE YPABHEHHSI.

JUHEHHONW  anredpsl
HIKOHOMHUKE

9. | IlpumeHeHue  3JIEMEHTOB

B

Hcnons3oBanue anreOpbl MaTtpull. Mcnons30BaHuEe CUCTEM
JUHEHHBIX  anreOpanyeckux  ypaBHeHUW.  Mogjenb
JleoHThEBa MHOTOOTpACIEBON JKOHOMHUKU (OamaHCOBBINI
aHajm3). OKOHOMHKO-MaTeMaTHu4decKas MOJEIb
MexoTpacneBoro Oamanca. [IpumeHeHHe O0alaHCOBOTO
METO/Ia B aHAJIM3E DKOHOMMYSCKUX ITOKa3arene. JImaenas
MozeJb TOproBiau. CTpyKTypHasi MaTpUIla TOPTOBIIU.

7. Tekymmii KOHTPOJIb N0 IUCHUILTHHE (MOAYJII0) B pAMKAX YU4eOHBbIX 3aHATHI
B paMKax TCEKYHICT0O KOHTPOJIA IMPEnoagaBarCyib CaMOCTOATCIBHO MOXET IIPOBOJUTH

CJIEIYIOIINE MEPOIIPUATHSL:




Ne KonTposmmpyembie pa3aeibl
HaumeHoBaHuUe OLIEHOYHOI0 CpPeICTBA
n/n (TeMbI)

1 Martpurib Ompoc, npo0JIeMHO-aHATTUTHUECKOE  3aJjaHue,
TECTUPOBAHUE.

5 Omnpenenurens Ompoc, npo0JIeMHO-aHATTUTHUECKOE  3aJlaHHe,
TECTUPOBAHUE.

3 Panr marpuis Ompoc, npo0JIeMHO-aHATTUTHYECKOE  3aJlaHue,
TECTUPOBAHUE.

4 Cucremsbl TUHEHHBIX ypaBHeHu | Ompoc, npo0JIeMHO-aHATTUTHYECKOE  3aJjaHue,
TECTUPOBAHUE.

5 DneMeHThl MaTpu4HOro aHanusza | Ompoc, npo0JIeMHO-aHATTUTHUECKOE  3aJjaHue,
TECTUPOBAHUE.

6 Jlunelinplie onepaTopbl Ormpoc, MpoOJIEMHO-aHAIUTUYECKOE 3a/1aHue,
TECTUPOBAHUE.

7 DneMeHTHI BEKTOPHOU areOpbl Ormpoc, poOJIEMHO-aHAIUTUYECKOE 3a/1aHue,
TECTUPOBAHUE.

8 DneMeHThl aHATMTUYECKON Ompoc, pO0JIEMHO-aHATTUTHYECKOE 3aJlaHue,
reOMETPUHU TECTUPOBAHUE.

9 [Ipumenenue 31eMeHTOB Ormpoc, poOJIEMHO-aHAIUTUYECKOE 3a/1aHue,
" | 1uHeNHOM anreGphl B 9)KOHOMUKE | TECTHPOBAHUE.

8. IlepeyeHbr OCHOBHOW M JONOJHUTENbHOH Y4eOHOW JIMTEpaTypbl, HEOOXOAUMON IJIsA

OCBOCHUS AMCUUIIMHBI (MOXYJIs1)

1.

1.

8.1. Ocnosnas yueonasa numepamypa

Bbpeanuxuna, O. FO. JIuneiinas anredpa. B 2 gactsax. Y.1 : yuebHO-MeToqMUecKOe ocodue /
O. 10. bpennuxuna, A. M. lsneBa. — HoBocubupck : HoBocubupckuii rocy1apcTBeHHbII
TexHuueckuit yauepcuteT, 2025. — 80 ¢. — ISBN 978-5-7782-5366-7, 978-5-7782-5367-
4 (u.1). — Texcrt : anexkrponHsbIi // Lndpooit obpazosarenbHsblii pecype IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/156049.html

Toncronsitos, C. H. JIuneitnas anredpa v aHaTuTHYECKass TeOMETpHUsI : ydeOHoe rmocodue /
C. H. Toncronsitos, 1. B. XKepnosckas. — benropoy : bearopoackuii rocy1apcTBeHHbIN
tTexHonornuecknii yausepcutet um. B.I'. lllyxosa, 35C ACB, 2024. — 95 ¢. — Tekcr :
anexkTpoHHbIH // Lludposoit o6pazoBarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/156294.html

Hlurones, B. B. Jluneitnas anredpa u e€ npunoxxkenus : yaeOnuk / B. B. [llurones. — Mocksa
: IIpomereii, 2024. — 151 c. — ISBN 978-5-00172-634-0. — TeKcT : 3JEKTPOHHBIN //
Hudposoit  oOpazoBarensHblii  pecypc IPR - SMART : [caiit] — URL:
https://www.iprbookshop.ru/153431.html

8.2. /lononnumenvuasn yueonasa numepamypa:

KaranaxxnoBa, W. H. Jluneitnas anrebpa : ydeOHO-mMeTomuyeckoe mocobue / M. H.
KaranaxxnoBa. — KoMcoMonbck-Ha-AMype : KomcoMonbscknii-Ha-AMype rocy1apCTBEHHbBIN
yauBepcuteT, 2024. — 65 ¢. — ISBN 978-5-7765-1575-0. — TekcT : 3MeKTpOHHBIN //
Hudposoit  oOpazoBarensHblii  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/140649.html



https://www.iprbookshop.ru/140649.html

2. booOsinesa, T. H. JIuneitnas anre6pa u aHaTUTHYECKAs TEOMETPHUS | YI€OHO-METOANIECKOE
nocobue / T. H. boGwuieBa, JI. B. Kupbsrosa, T. H. TutoBa. — Mocksa : MUCHU-MI'CY, A
IIu Ap Menua, ObC ACB, 2024. — 144 c. — ISBN 978-5-7264-3421-6. — Tekcr :
anekTpoHHbI // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/140483.html

3. IInapesa, I'. B. Briciias matemaTuka. JIuneiinas aiareopa : yaueOHO-METOIHUECKOES ITOCOOHE
(peKOMEeHAIMK 10 CaMOCTOSTEILHOMY HM3ydeHHio aucuuiuivael) / I'. B. IllnapeBa. —
Cumdbepornonb : YHHBEPCHTET SKOHOMUKHM M ympasiienus, 2022. — 108 ¢. — Tekcr :
anextponHsld // LludpoBoit obpazoBarenvHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html

8.3. IlepunoanyecKkue N3TaHus
1. Bectauk MockoBckoro YHuBepcurera. Maremarnka, Mexanuka (msu.su)

9. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH ''UHTepHeT"
(nagee - ceTn "UHTEpHET"), HEOOXOAMMBIX /15l OCBOCHHUS TUCUMILINHBI (MOTYJIs1)

1. ®enepanbHbiii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru/

2. DIeKTPOHHO-OMOINOTeUHAas cucrema «Hayunas AJICKTPOHHAS oubmmoTeKa
eLIBRARY.RU» https://www.elibrary.ru /

3. DnekrponHo-6ubaroTeunas cuctema JIAHD https://e.lanbook.com/

4. DnextpoHHo-O0ubmMoTeuHas cuctema IPR BOOKS https://www.iprbookshop.ru/

10. MeToanueckue ykazaHus AJisi 00y4ar0IMXCH M0 OCBOCHUI0 TMCHMILINHBI (MO1YJIs1)

VYcnenHoe 0CBOEHUE JaHHOIO Kypca 0a3upyercss Ha palMOHAIbHOM COYETAaHMHM HECKOJIbKUX
BUJIOB Y4€OHOH €ATEIbHOCTU — JIEKIIMM, CEMUHAPCKUX 3aHATUN, CAMOCTOSITENbHON paboThl. [Ipu
3TOM CaMOCTOATENbHYIO padoTy CllelyeT pacCMaTpUBaTh OJJHUM U3 IVIABHBIX 3BEHBEB I10JIHOLIEHHOT'O
BbICILIEr0 00pa30BaHMs, HA KOTOPYIO OTBOJAUTCS 3HAYUTENIbHAS YacTh Y4€OHOTO BPEMEHHU.

CamocrosTenbHas paboTa CTyI€HTOB CKJIaIbIBAETCS U3 CIETYIOIUX COCTaBIISIONIHUX:

1. pabGoTta C OCHOBHOW U JOTOJHUTEIBLHON JHUTEpPATypoOil, C MaTepualaMU HHTEpHETa U
KOHCIIEKTaMH JIEKLIUH;

2. BHEayJWTOpHAas TMOJIrOTOBKA K KOHTPOJBHBIM pa0doTaM, BBIOJHEHHE JOKJIAJIOB,
pedepaToB U KypCOBBIX padoT;

3. BBINIOJHEHHE CAMOCTOSITEIIHHBIX TPAKTUIECKUX paboT;

4. TOArOTOBKA K 9K3aMEHaM (3ayeTaM) HEMOCPEICTBEHHO Mepel HUMHU.

Jl1s mpaBMIIBHOM OpraHu3anuy paboThl HEOOXOAUMO YUUTHIBAThH MOPSAOK U3YUEHHUS Pa3/iesioB
Kypca, Haxo[sUIUXCsA B CTPOTOM JIOTMYECKOW MOCieNoBaTebHOCTH. [loaTOMy Xopolee ycBoeHHe
OJIHOM YacTU AMCUMIUIMHBI SIBISIETCA HPEINOCHUIKOW JJi YCHEIIHOIo IMepexoia K CleqyHoIeH.
3ananus, NpoOIeMHbIe BONIPOCHI, MPEATIOKEHHbIE I U3YyUeHUs AUCLHUILIMHBI, B TOM YUCIIe U IS
CaMOCTOSITENIbHOTO BBIMIOJIHEHUS, HOCAT MEXIUCIUIUIMHAPHBIA XapakTep U 0a3upyroTcs, Mpekae
BCEro, Ha IMPUYMHHO-CJIEICTBEHHBIX CBA3SX MEXAY KOMIIOHEHTaMHU OKpYXKarollero Hac mupa. B
TEYEHHE CeMecTpa, HeOoOXOIMMO MOArOTOBUTH pedeparbl (IMPOEKThI) C HCIOJIb30BAHUEM
PEKOMEH/1yeMOl OCHOBHOW M JONOJHHUTEIBHON JUTEpaTyphl M cAaTh pedeparsl Uis MPOBEPKU
npenojaBaTeno. BaXKHbIM COCTaBISIIOIIMM B HM3yYE€HUU [JAHHOTO Kypca SIBISIETCS pelleHHe
CUTYaIlMOHHBIX 3aJ1a4 U padoTa HaJ MpOoOJEMHO-aHATUTUYECKUMHU 3aJJaHHsIMU, YTO TpPEAroaraer
3HaHWE COOTBETCTBYIOIIEH HAYYHOW TEPMUHOJIOTHH U T.1I.

Jis ;ydiero 3armoMHMHaHUs MaTepualia 1Lel1ecoO0pa3HO HCMOJIb30BaTh WHAMBUYAIbHbIE
OCOOCHHOCTH M pa3Hble BUJbI MaMATU: 3PUTENbHYIO, CIYXOBYIO, aCCOLIMATUBHYIO. Y CIEHIHOMY


https://www.iprbookshop.ru/128043.html
http://vestnik.math.msu.su/
http://www.edu.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/

3allOMUHAHHUIO TAK)K€ CIOCOOCTBYET NPUBEAECHUE SIPKUX CBHUETENILCTB M HAIVIAIHBIX MPUMEPOB.
Y4eOHbII MaTepua JOKEH MOCTOSHHO TOBTOPATHCS U 3aKPETUIATHCS.

[Tpy BBINOJIHEHUU JOKJIA0B, TBOPYECKUX, HHPOPMALIMOHHBIX, HCCIEI0BATEIBCKUX IIPOEKTOB
ocoboe BHUMaHUE cieyeT oOpamars Ha moA00p UCTOYHUKOB HH(OPMAIIMHM M METOAUKY PabOTHI C
HUMH.

Jis ycnenmHo ciaun sK3aMeHa (3ayeTa) peKOMEHyeTcst COOII0AaTh CEAYIONINe IpaBuiIa:

1. TloaroroBka K 3K3aMeHy (3a4eTy) JOJKHA IPOBOAUTHCS CUCTEMATUYECKH, B TEUEHUE BCETO
cemecTpa.

2. VHTeHCcHBHasl MOArOTOBKA JOJKHA HAYaThCsl HE MO3/AHEE, YEM 3a MECSI] 10 HK3aMeHa.

3. BpeMss HemocpencTBEHHO TMepel 3K3aMEHOM (3a4eToM) JIydIllie HUCIOJIb30BaTh TAKUM
o0pa3oM, 4TOObl OCTaBUTH MOCIEAHUN J€Hb CBOOOIHBIM JIsi MOBTOPEHHUS Kypca B LIEJIOM, AJS
CHCTEMaTH3alluy MaTepHaja u J0padOTKU OTACIbHBIX BOIPOCOB.

Ha sk3ameHe BBICOKYIO OLIEHKY ITOJIy4aroT CTYIEHTBI, UCIOJIb3YIOIUE JaHHbIE, IOJYyUCHHBIE B
IpoIiecce BBITIOIHEHUS CAMOCTOSITEIBHBIX PA0OT, a TAKXKE HCIOJIB3YIOIINE COOCTBEHHBIE BBIBOIBI HA
OCHOBE M3YYE€HHOI'0 MaTepHara.

YuuTheIBasgs 3HAYUTENBHBIA 00BbEM TEOPETHUECKOTO0 MarepHaja, CTYyACHTaM PEKOMEHIYeTCs
peryJsipHOe NOCEIIeHUE U MOAPOOHOE KOHCIIEKTUPOBAHUE JICKIUH.

11. IlepeyeHb HH(OPMANMOHHBLIX TEXHOJIOTHIl, HCIOJIB3yeMbIX NPH OCYIIECTBJIECHUU
o0pa3oBaTeIbHOIO Mpouecca Mo JMCHUILINHEe (MOAYJI10), BK/IIOYas NepedyeHb MPOrpaMMHOI0
oOecreyeHUus1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

1. Microsoft Windows Server;

2. CewmeiictBo OC Microsoft Windows;

3. Libre Office cBoOGogHO pacmpocTpaHsieMblii OQHUCHBIA MAaKET C OTKPBITHIM HCXOJHBIM
KOZIOM;

4. NHpOopMamOHHO-CITPABOYHAS cucreMa: Cucrema KoncynsrantlInroc
(Koncynprantllnroc);

5. UudopmanmonHo-mipaBoBoe  obecnieueHue [apaHT: DJIEKTPOHHBIA  MEPHOAUYECCKHIA
cinpaBoyHuK «Cucrema TAPAHT» (Cuctema TAPAHT);

12. Onucanme MaTepUaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON Il OCYLIECTBJIEHUS
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILIHHE (MOLY110)

12.1. VYueOnas ayauropus [uid TPOBEICHUS Y4YEOHBIX 3aHATHH, MpPeIyCMOTPEHHBIX
porpaMMoii 6akangaBpuara, OCHaIleHHas 000pYyAOBAaHUEM U TEXHUYECKUMHU CPEICTBaMU O0yUEHUSI.

Criennanu3upoBaHHas MeOeb:

KommuiexkT yueOHO# meOenu (CcToii, CTy/) MO KOJIUYECTBY OOYYaroIIUXCsl; KOMIUIEKT MeOenu
JUIs IperojiaBaTes; Jocka (MapKepHas).

TexHuueckue cpeacTBa 00ydeHHUs:

Kommnbrotep B cOope 11 mpenogaBartesisi, KOJIOHKH, IPOEKTOp, IKPaH.

[lepeueHp NHMIIEH3MOHHOTO NPOrpPaMMHOr0 OOECHEeYeHHUs, B TOM 4YHCIE OTEUYECTBEHHOIO
npousBocTBa: Windows 10, Koncynsrantllmtoc, Kaspersky Endpoint Security.

[TepeueHs cBOOOIHO PacpOCTPAHIEMOT0 IPOIPAMMHOTO 00OECTICUEHMS:

Adobe Reader, Yandex Browser, maker LibreOffice, MTC Jluuk, Gimp, FreeCAD.

[Toaxmouenue k cetu «MHTEpHET» U 0OECTIeYeHUE TOCTYIA B SJIEKTPOHHYIO HH(POPMAITMOHHO-
oOpa3oBaTenbHy0 cpeny MMYVY.

12.2. Tlomenienne Asi CaMOCTOSTENTbHON pabOThl 00yHarOIUXCS.

Crneunanu3upoBaHHas MeOeb:

KommekT yueGHON Mebenu (CTOM, CTYN) MO KOJIUYECTBY OOYYarOUMXCsl; KOMIUIEKT MeOenn
JUTSL TIPETIOIaBaTest; JOCKa (MapKepHast).

TexHuueckue cpeicTBa 00y4eHus:



Kommbrorep B cOope [u1st TpenoaaBaTelist; KOMIIBIOTEPHI B COOpe I 00yJaronuXcsi; KOJTOHKH;
IPOEKTOP, FKPaH.

[lepeueHp NUIIEH3MOHHOTO MHPOrPaMMHOrO OOECHEYeHHs, B TOM YHCIE OTEUECTBEHHOTO
npousBojcTBa: Windows 10, Korcynprantllntoc, Kaspersky Endpoint Security.

[Tepeuens cBOOOIHO PACPOCTPAHIEMOT0 IPOIPAMMHOTO 0OECTICUCHHUS:

Adobe Reader, Yandex Browser, nmaker LibreOffice, MTC Jluuk, Gimp, FreeCAD.

[Tomemenue uisi CaMOCTOSITENIBHOM pabOThl OOYYaIOIUXCSl OCHAILIEHO KOMIIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBHIO TOJKIIOYeHHS K cetu "MHTepHeT" M oOecredeHueM J0CTyma B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa3oBaTelbHy0 cpeny MMY.

13.00pa3oBare/ibHbIE TEXHOJOTUH, HCIIOJIb3yeMble IPU OCBOEHUHU U CUUIINHBI

s oCBOGHUS JUCHUIUIMHBI HCIIONB3YIOTCS KaK TPaIUIIMOHHBIC (DOPMBI 3aHITHNA — JICKITUH
(THIIBI JIGKIIWA — YCTAHOBOYHAs, BBOJHAS, TCKYIas, 3aKJIFOUNTEIIbHAS, 0030pHas; BU/bI JICKIIUNA —
npoOJeMHasi, BU3yalbHAas, JICKIHS KOH(PEPEHIMs, JICKIUsS KOHCYJIbTAIMs); W CEMHHAPCKHE
(TpaKkTUYECKUE) 3aHITHSI, TAK U aKTUBHBIC U HHTEPAKTUBHBIC ()OPMBI 3aHITHIA - JCIIOBBIC U POJICBBIE
UTPBI, PEIICHUE CUTYAITMOHHBIX 3a/1a4 U pa300p KOHKPETHBIX CUTYAIIUH.

Ha y4ueOHBIX 3aHATHIX UCIOIB3YIOTCS TEXHUYECKHE CPEIICTBA O0yUEHUS MYIbTUMEIUHHON
ayJUTOPUHU: KOMIIBIOTEpP, MOHHMTOP, KOJIOHKH, HACTCHHBIA JKpaH, MPOCKTOp, MUKPO(DOH, Maker
nporpamm Microsoft Office ayis nemoHcTpanuu npe3eHTanuil u MeauadanaoB, BUICOMPOCKTOP IS
JIEMOHCTpPAIIMH CIIAMJIOB, BUICOCIOKETOB U JIp. TecTupoBaHue 00y4aeMbIX MOXKET OCYIIECTBISTHCS
C MCIIOJIH30BAaHUEM KOMITBIOTEPHOTO 00OPYIOBAHMS YHUBEPCHUTETA.

13.1. B ocBoeHnH y4eOHOIH JAUCHUILUIMHBI MCHOJb3YIOTCH CJeAyIOIIHe TPATUIMOHHBIE
o0pa3oBaTeIbHbIE TEXHOJIOTHH:

- YTCHHE MTPOOIIEMHO-MH(POPMAITMOHHBIX JICKIUH ¢ UCTIOJIB30BAHUEM JIOCKU U
BUJICOMATEPHAJIOB;

- CEMUHAPCKHE 3aHATHS ISl 00CYXKACHUS, JUCKYCCUN 1 0OMEHa MHEHUSIMU;

- KOHTPOJIbHBIE OIIPOCHI;

- KOHCYJIbTAalluH,

- CaMOCTOsITeNbHAs paboTa CTYICHTOB ¢ Y4eOHOI TUTEpaTypoil U ePBOUCTOUHUKAMH;

- MIOJTOTOBKA M 00CykaeHue pedepaToB (MMPOSKTOB), Mpe3eHTAIUi (HaydHO-
uccieaoBarensckas pabota);

- TCCTUPOBAHUC 11O OCHOBHBIM TEMaM AW CIUILINHBI.

13.2. AKTHBHBIE 1 HHTEPAKTHBHBIE METOAbI H GOPMBbI 00yUeHUsI

W3 mepeunst BUAOB: («mo32060t wmypmy, anarus HIIA, ananuz npobremuvix cumyayuil,
aAHAIU3 KOHKPEMHbIX CUMYaAyutl, UHYUOEHMbl, UMUMAYUS KOJLIEKMUBHOU NPOPeCcCUOHANbHOU
0esimebHOCIU, PA3blePbléarue poJiell, MeopuecKas paboma, C6a3aHHAsL C OCB0CHUEM OUCYUNTUHDI,
ponesas uepa, Kpyeavlii CmoJ, Ouchym, beceoa, OUCKYCCust, MUHU-KOHGepenyus u Op.) NCTIONb3YIOTCS
CJIeAYIOIINE:

- oucnym

- AHAU3 NPOOIIEMHDBLX, MBOPYECKUX 3A0AHUL, CUMYAYUOHHBIX 3A0aY

- ponesas uepa

- Kpyenwvlil cmoJi;

- MUHU-KOH@hepeHyus

- duckyccus

- beceoa.

13.3. OcobenHocTy 00y4eHHs] MHBAJIMIOB M JIUIl C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3n0poBbsi (OB3)
[Ipu opranuzanuu 0O0y4eHMs] MO TUCIUIUIMHE YYHUTHIBAIOTCS OCOOEHHOCTH OpraHU3aluu



B3aMMOJICHCTBYS ¢ MHBAJIMIAMH U JIMIIAMHU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsI (ajee —
uHBanuabpl U Jmna ¢ OB3) ¢ menpio obecriedenuss ux mpaB. llpu 0OydeHHHM YYUTHIBAIOTCS
OCOOCHHOCTH MX IMCUXO(U3UUECKOTO pAa3BUTHS, WHIWBUIYyadbHbIE BO3MOXXHOCTH U IpHU
HEOOXOUMOCTH OOECIIeUNBACTCS KOPPEKIUsS HAPYIICHUW DPAa3BUTHS M COIMAIbHAS aJanTarus
YKa3aHHBIX JIMII.

Br160p MeTO10B 00yUeHUST ONPEEIIIeTCs COAeP)KaHUEM O0YUICHHSI, YDOBHEM METOAMYECKOTO
U MaTepUaIbHO-TEXHUYECKOTO 00ecredeHus, 0COOEHHOCTAMU BOCHPUATHA YueOHOI mHbopManuu
CTYJICHTOB-UHBAJIUJIOB M CTYJACHTOB C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 3JI0pOBbsS U T.1. B
00pa3oBaTeIbHOM MPOLECCE HCHOIB3YIOTCS COIMATbHO-aKTUBHBIE M Pe(ICKCUBHBIE METOIbI
OOydYeHHUsl, TEXHOJOTUU COIHMOKYJIbTYPHOH peabuiuTali C LeNbl0 OKa3aHWs TIOMOIIH B
YCTAaHOBJICHUH TOJHOIEHHBIX MEXIMYHOCTHBIX OTHOIIEHMH C JAPYTUMH CTYACHTAMH, CO3JaHUU
KOM(OPTHOTO IICUXOJIOTUYECKOTO KIIMMaTa B CTYACHUECKOM TrpyIITe.

[Tpu 0Oy4eHuu ULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI JIEKTPOHHOE 00y4YeHHE U
JTUCTAHIIMOHHBIC 00pa30BaTENbHBIC TEXHOJOTHH MPEIyCMATPUBAIOT BO3MOXKHOCTH IpHUEMa-
nepenayy nHGOpMaluy B AOCTYIHBIX UL HUX QopMax.

OOyyaromuecss U3 4YHcla JUI[ ¢ OTPAHMYECHHBIMA BO3MOXKHOCTSIMH 3JI0POBbSI 00€CIIEUYCHBI
MEYaTHBIMU U JJIEKTPOHHBIMU O0pa30BaTENbHBIMU pecypcamMu B (opmax, aJanTUPOBAHHBIX K
OTPAHHYCHUSM UX 3I0POBBSI.
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1. IlepeyeHb KOA0B KOMIeTeHU M, (P)OPMUPYEMBIX TUCIHUIIMHOH B Mpoliecce 0CBOEHMS
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit

Kareropusi komnereHumi

Kon

Oo6menpodeccnoHambHbIC

- OIIK-1

2. KomMneTeHIIUM U MHAUKATOPBI UX IOCTHKEHUS

Kon DopMyJIHPOBKA
NuaukaTopbl 10CTHKEHUS] KOMIIETEHIMH
KOMIIETeHIH U KOMIETeHIHH
OIIK-1 Cnocoben OIIK-1.1 3HaeTr OCHOBBI MaTeMaTUKH, (UZHKH,
MPUMCHSITh BBIYHUCIUTEIILHON TEXHUKH U IIPOTPAMMHUPOBAHUS
ecrectBeHHoHay4Hbl | OIIK-1.2 Ymeer pelarhb CTaHJIapTHbIE
e U | npod)eCCHOHANBHBIC  33Jlayd €  [PUMEHEHHEM
0OLIeHKEHEPHbIE €CTECTBEHHOHAYYHBIX W OOILIEMH)KEHEPHBIX 3HAHUH,
3HAHUS, METO/Ibl | METO/IOB MaTeMaTU4eCcKOoro aHanM3a u
MaTeMaTHUYECKOTO MOJIETTUPOBAHUS
aHanusa u | OIIK-1.3 Bmageer HaBBIKAMH TEOPETHYECKOTO |
MOJIeTTUPOBAHUS, SKCIIEPUMEHTAJILHOTO  HCCJEeIOBaHUS  OOBEKTOB
TEOPETUYECKOTO U | MPOECCHOHATBHON ACSITETLHOCTH
SKCIIEPUMEHTAILHOT
0 WCCIIEIOBAaHUSA B
npodeccuoHanbHOM
JIESTEITLHOCTH.

3. Onucanue JIAHAPYEMBbIX Pe3yJbTaTOB 00y4YeHH 10 JUCHHUILINHE

3.1. Onucanue IIAHUPYEMBIX PE3YJdbTAaTOB oﬁvqemm 0 JMCHUMILJIMHE

[Tnaampyembie pe3ynbTaThl OOyYEHUS [0 TUCIUIUIMHE IPEACTABICHBI JIECKPUTITOPAMU
(3HaHUS, yMEHUS, HABBIKH).

METONOB B  o0jactu

METONOB B 00Jactu

Jdeckpunropsi 3Hatb Ymersn Baaaers

Mo AUCHUIIHHE

Koa OIIK-1

KOMIIeTEeHIIUHN
- OCHOBBl MAaTE€MaTHKH, | - peliaTh CTaHAApTHHIE | - HaBBIKAMU
buzukw, npodeccuoHanbHbIe TEOPETUYECKOTO u
BBIYUCIIUTEIILHON 3a/1a4d ¢ MPUMEHEHHEM | IKCIIEPUMEHTAIBLHOTO
TEXHUKHU U | €CTECTBEHHOHAYYHbIX U | UCCIIEIOBAHUS
MPOrPAMMHUPOBAHHS; 00IIEeNnHKEHEPHBIX 00BEKTOB
- 3aKOHbl W METOJbl B | 3HAHMIA, METOJIOB | MPpOodecCHOHATBHON
o0JacTh  €CTEeCTBEHHBIX | MATEMaTUYECKOTO JIeATEeTLHOCTH;
HayK ¥ MaTeMaTHKU; aHanm3a U | - HaBBIKAMHM aHaIH3a
- 3aJa4M | MOJIETUPOBAHUS; 3aj1au
npodeccnoHanbHOMI - MPUMEHSITH | TpodheccHoHaTBHOM
NeSITeIbHOCTH, 3aKOHOB U | TIOJIOKEHUSI 3aKOHOB M | JESTEIbHOCTH.




CCTCCTBCHHBIX HAYK M | CCTCCTBCHHBIX HAYK H
MaTEMAaTHUKU, MaTE€MaTHUKU,

3.2. Kpurepuu OIICHKHU pe3yIbTaToOB O0yUEHUS 1O JUCITUILTNHE

HIxana
OLICHUB
aHuA

HNuaukaropsl
JOCTHKEHUS

IToka3aTeiu OlleHUBAHUSA Pe3yJIbTATOB 00y4YeHUS

OTJIMYHO

3Haer:

- CTYAEHT INIyOOKO M BCECTOPOHHE YCBOMJI MaTepHuall, yBEpEHHO,
JIOTUYHO, MTOCJIEIOBATEIBHO U TPAMOTHO €r0 W3JIaraeT, ONupasich Ha
3HaHUS OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATYpHI,

- Ha OCHOBE CHCTEMHBIX  HAay4HbIX 3HAaHUH  JIe€JaeT
KBIM(DUIIMPOBAHHBIE BBIBOJIBI U 0000IIEHMS, CBOOOIHO ONEpPUPYET
KaTeropusiMU U OHATUSIMU.

VYwmeer:

- CTYACHT YMECT CaMOCTOATCIBbHO W IIPAaBUJIBHO PCIIATb y‘~IC6HO'
HpO(beCCI/IOHaHBHBIe 3alaiyi WK 3aJlaHusl, YBCPCHHO, JIOTMYHO,
IMOCICAOBATCIIbHO M apryMCeHTUPOBAHO H3JIaratb CBOC PCIICHUC,
HCIIOJIb3YA HAaYUHBIC IIOHATHS, CChIJIAsAACh HA HOPMATUBHYIO 68.3y.

Bnaneer:

- CTYACHT BJIaACCT pallMOHAJIbHBIMU MCTOdaMU (C HUCITIOJIB30BAHUEM
palMOHAIBHBIX METOIWK) PEIICHHUS CIOKHBIX NMPOo(eCcCHOHATbHBIX
3a7a4, MPEICTABICHHBIX JICJIOBBIMU UTPAMH, KECaMU U T.[.;

[Ipu pemreHnn MpoaEeMOHCTPUPOBAIT HABBIKK

- BBIJICJICHUA I''IaBHOI'O,

- CBS3KOM  TEOPETHYECKUX TMOJOXKEHHMH ¢  TpeOOBaHHIMHU
PYKOBOIAIINX JOKYMEHTOB,

- U3J10KCHUS MBICIICH B IOTHYECKOM IMOCIIEA0BATEILHOCTH,

- CaMOCTOSITEILHOTO aHalIn3a (PaKThl, COOBITUM, SIBICHUH, TIPOIECCOB
B MX B3aMMOCBSI3H U JIMAJIEKTUUECKOM Pa3BUTHHU.

XOPOLIO

3Haer:

- CTYAEHT TBEpPAO YCBOWJI MaTepuaj, JOCTATOYHO TIPAMOTHO €ro
U3JIaraeT, ONMPasCh Ha 3HAHMS OCHOBHOW M JIONOJHUTEIBHOU
JUTEPaTypHl,

- 3aTpyaHseTCs B (OPMYIMPOBAHUHU KBATU(PULIMPOBAHHBIX BHIBOJIOB
1 000011IeHHH, OnlepupyeT KaTeropusiIMHU U MOHATUSIMH, HO HE BCEr/1a
MPABUIBHO UX BEpUDUIUPYET.

Ymeer:

- CTY/IEHT YMEET CaMOCTOSTEIbHO U B OCHOBHOM MPaBUIILHO PEIIaTh
y4eOHO-TIpOPECCHOHANIbHBIE  33/laud  WJIM  3aJaHusi, YBEPEHHO,
JIOTUYHO, TOCNEAOBATEIbHO U apryMEHTHPOBAHO H3JIaraTh CBOE
pelIeHre, He B TIOJTHOW Mepe MCIIOIb3Yys HAyUHbIC TTOHSITHS U CCBUTKH
Ha HOPMaTHBHYIO 0a3zy.

Bmaneer:

- CTYIEHT B LEJIOM BJAJ€€T PAlMOHAIIBHBIMU METOJAMU PEUICHUS
CIIOKHBIX MPOPECCHOHANBHBIX 3a/1a4, MPEACTABICHHBIX IETOBBIMU
WrpaMu, Keicamu H T.1.;

[Ipu pemeHun cmMor mpoaeMOHCTPUPOBATH JTOCTATOYHOCTh, HO HE
TIYOMHHOCTH HAaBBIKOB

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKEHUS MBICJICH B JIOTHYSCKOM ITOCIIEJOBATEIIHHOCTH.




- CBSI3KU TEOPETUYECKUX TIOJIOKEHUH ¢ TPEOOBAHUSAMHU PYKOBOISIITIX
JIOKYMEHTOB,
- CAMOCTOSITEIILHOTO aHalu3a (aKThl, COOBITHIA, SIBJICHUM, IIPOIIECCOB
B MX B3aMMOCBSI3H M TIUAJICKTUUYECCKOM Pa3BUTHH.
3Haer: - CTYJIGHT OPUEHTUPYETCS B MaTepHalie, OJHAKO 3aTPYAHIETCS B €r0
H3JI0’KCHHH;
- IOKa3hlBa€T  HEAOCTAaTOYHOCTh  3HAHUM  OCHOBHOM U
JOTIOJTHUTEILHOM JINTEPaTyPHI,
- cnabo apryMeHTUPYET HaYYHbIE TIOJI0KEHUS;
- TMPaKTHYEeCKH HE Ccnoco0eH CcOpMyIMpoBaTh BBIBOJLI U
g 00001IeHMS;
é - YACTUYHO BJIAJACCT CUCTEMOM MOHSATHUH.
= VYwmeer: - CTY/ICHT B OCHOBHOM YMEET PEIINTh Y4eOHO-MPOPECCHOHATHHYIO
; 3a/1a4y WIM 3aJIaHuEe, HO JIONYCKAeT OIMIMOKH, c1a00 apryMeHTHPYET
% CBOE pEIIEHHEe, HEJOCTATOYHO HCIOJIb3YeT HAy4yHbIC MOHITHS U
) PYKOBOJISIIIHE TOKYMEHTHI.
; Bnaneer: - CTYIEHT BIAJCET HEKOTOPBHIMHU paIlMOHATBHBIMU METOJIaMHU
E peIIeHUsT CIOMKHBIX HPO(beCCHOHanLHLIX 3a/1a4, MPECTaBICHHBIX
o JICJIOBBIMH UTPaMU, KeHcaMH | T.]1.;
§ [Ipu pemeHnn MpoAEMOHCTPUPOBAIT HEIOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHHUS MBICJICH B JJOTHYECKOM ITOCICA0BATCIEHOCTH.
- CBSI3KM TEOPETUICCKUX TIOJIOKEHUH ¢ TPEOOBAHUSIMH PYKOBOISIITIX
JTIOKYMEHTOB,
- CAMOCTOSITEIIBHOTO aHaln3a (PaKThl, COOBITHIA, SIBJICHUH, IIPOIIECCOB
B MX B3aMMOCBSI3H M IUAJICKTHUYECCKOM Pa3BUTHH.
KommnereHnusi He JOCTUTHYTA
o 3Haer: - CTYZICHT HE YCBOWII 3HAYUTENIbHOM YaCTH MaTepHuaa;
E - HE MOXET apryMEHTHUPOBATh HAYYHBIC MTOJIOKCHHUS,
E - He popMynupyeT KB%HH@)HHH}?JOB&HHBIX BBIBOJIOB M 0000IICHUIA;
— - HE BJIaJIeeT CUCTEMOM TTOHSATHM.
E Ymeer: CTYJEHT HE IOKa3aJl yMEHHE peliath y4eOHO-NPOPEeCCHOHANIBHYIO
8 3a/1ady WIH 3aJlaHue.
; Bnaneer: HE BBIIOJIHCHBI TpeOOBaHUS, TMPEABABISEMbIE K HaBBIKaM,
E OLICHUBAEMBIM “‘yJIOBJIETBOPUTEIIHHO .
o
=
>
=
o=

Ilpu omeeme Ha 80NpPOCHI 8 PAMKAX NPOXOAHCOCHUSL NPOMENCYMOUHOU ammecmayuu (3auem/
3auem ¢ OyYeHKOU/ 9IK3aMeH) OOnyckaemcsi 60JbHAsL QOpMYyIUpPOsKa omeemad, NO CMbLCILY
PACKpbisalowas cooepicanHue omeemad, YKA3AHHO20 8 (hoHOe OYEHOUHbIX Cpeocme, 6 Kauecmee
8epHo20 omeema.

IIpu noozomoske omeema 6 pamkax NPOXOAHCOEHU NPOMENHCYMOUHOU ammecmayuu (3auem/
3auem ¢ OyYeHKOU/ OIK3aMeH) O00YYaAoWUMCA paspeuaemcs UCnoIb308ams KAlbKYIAMoOp U
cnpasounvie mabauybsl.

4. Tunosble KOHTPOJIbHbIE 3alaHusA W/UJIM HHbIE Matrepuajbl IJd IPOBCIACHUSA
HpOMe)KyTO‘IHOﬁ aTreCcranmum, HCOﬁXOI[l/IMI)Ie AJId OHCHKH JOCTHXKCHHUH KOMIICTCHIIMH,



COOTHECEHHOI ¢ pe3yJibTaTaMM 00y4eHH sl M0 IUCHUIJINHE

TECTUPOBAHHUE
1 CEMECTP
OIIK-1
23 -1
o oan
1. Onpenenurte, yeMy paBeH ONpPEACIUTENb MATPUILI M = 483
Otsert: 0
_[1 2} _(4 6}
2. Beruncnute onpenenuTenb NpOU3BEICHHS IBYX MaTPHII 4 10)° 3 5);
Ortser: 4
222 2
-134 0
53 -1-3
0432 2

3. B marpune K =
3JIEMEHTOB I'JIABHOU AWAroHalIH.
OTtBer: 6

MNIaBHYKO JHAroHaJIb COCTABJIAIOT 3JICMCHTHI. Breruucaure CYMMY

-4 8 20
51 -31
-1 2 011

4. B matpune B="7 < 2 3 pnoGounylo aMaroHaah COCTAaBIAIOT dIEMEHTHI. BHIUMCIHTE CyMMYy

3JIEMEHTOB MOOOYHON JUATOHAINA

OrtBer: 8
2)
5. BHIYHCIIATE OMPENEINTeTh MATPHIBI A = & 2/
OtBer: 7
o1 3
2.0 4
2 -1 -4

6. Beruncnure onpenenurens MaTpuisl C =
OrBer: -6

7. Bprauciure cymMMy 3JIEMEHTOB TepBoro croyidna marpuiiel C = 2- A — B, ecim
=30 "3 30

2 "‘ 5 ‘ 7 !
1 -2 -7 -19)

Iy

A=

OtBer: 8

8. Berancimre OIIPEACIIUTCIIb



OtBer: -1

9. [IpousBenenue marpuil A*B onpeneneHo, eciu...;

1) matpuuel A u B onHoi# pazmepHOCTH;

2) matpunibl A 1 B xBajpaTHbIe;

3) 9MCI0 CTPOK MaTPHIIBl A paBHO YUCITY CTOJIOIOB MaTpHUIlbI B;

4) 9UCJ10 CTOJOLOB MATPULILI A PABHO YHMCJIY CTPOK MaTpuinbl B;

5) marpuusbl A u B kBagpaTHbIe 0JHOT0 NOPSIAKA.

OT1BeT: 4) YHCJI0 CTOJOOB MATPHUIIBI A PABHO YHCJIY CTPOK MAaTpullbl B;
5) maTpuusl A u B kBajgpaTHbIe 0JHOT0 MOPAIKA

10. YkakuTe Kakue U3 HUKETICPEUHCICHHBIX MATPHUI] BTOPOTO MOPSIIKA SBIISIOTCS TUArOHATBHBIMH.
OO0ocHyliTe CBOM BBIOOP.

o)y @ D0
- " 2 A
W1 0) (i)

( 10 ) 3 0

v 2) (5 1)

Otget: 1) Vo2 , 2) 0 1

OO6ocHOBaHME: UCTIOIB3YETCS ONPEIeTICHNE JUaroHaIbHON MaTPHUIIBL.

10. VxaxxuTe KaKkue U3 HUKETIEPEUNCICHHBIX MaTPHUI] BTOPOTO MOPSAKA SBIISOTCS TPEYTOJIbHBIMA

N ICEAN
N \ 2 A
00,6
SRREEANE

Otser: 1) ,2) 0 -6

ObocHOBaHME: UCTIONB3YETCS ONpeAETICHNE TPEYTOIbHON MaTPULIBI.

11. CooTHecHuTe HA4YaI0 U KOHEI] YTBEPKICHHUS:

Ne | Hayaso yrBepaxkaeHus bykBa | Konen
YTBePKAeHHUS

1 | IIpm nmepectaHOBKE JBYX CTPOK MaTpPHIIbI A YMHOXAaeTCs Ha
OIIPEIETUTEIND 9TO YHCIIO

2 | Ilpu TpanciOHMpPOBAaHUHU MaTPULIBI €€ onpeaenuTens | b MEHSIET 3HaK

3 | IIpu ymMHOXKEHUH BCEX IEMEHTOB HEKOTOPOH CTpoku | B HE MEHSETCS
MaTpHIbl HA YUCJIO ONPENETUTEND UCXOTHOU
MaTpPHILIbI

3anoJiHUTe COOTBETCTBYIOIIHE OYKBBI 0/ UG pamMu
1 2 3

Otgert: 1B, 2B, 3A



12. CooTHecuTe AeicTBHE HAJ MATPUIIAMH U PE3yJIbTaT:

Ne | leiictBHe bykBa PesyabTar
1 (2 -1 _(3 2 A 5 5
PaznocTh maTpui A 2(0 14 ) uB (1 _1) (4 _4)
2 _ - _(3 2 b -1 -3
Cymma matpuig A—(O 4 ) uB (1 _1) (_1 c )
3 (2 -1 _(3 2 B 5 1
[IpousBenenne matpui A (0 4 ) uB (1 _1) (1 3)
3anoJiHUTE COOTBETCTBYIOIIME OYKBbI O/ IH(paMu
1 2 3
OTteer: 1B, 2B, 3A
13. CooTHecuTe paHTr MaTPUIILI C COOTBETCTBYIOIIUM €My 3HAYCHUEM:
Ne | Panr maTpuubl BykBa | 3nauenne
1 ( 1 2 ) A 0
Haiiaure panr Matpumsl \ 2
2 ( 1 0 1 ) b 2
Haiimure panr marpuner 2 0 —2
3 0 0 O B 1
Haitnure panr matpuner (0 0 0
0 0 0

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

OTtBert: 1B, 2B, 3A

14. JTaiiTe onpeneneHne TEPMUHY «OTIPEIETUTENbY.
Otget: Onpexaenurens — 310 yncio det A (wmu |A|, uiau A), COOTBETCTBYIOIIEE KBAIPATHOMN
matpuiie 4 nmopsaka n.

15. VkaxuTe, KaKMX U3 HUKETEPEUUCIECHHBIX YCIOBUN 10CTaTOYHO, YTOOBI CKAJIIPHOE
IIPOM3BEIEHNE BEKTOPOB PaBHsIIOCH HYII0. OOOCHYITE CBOI BHIOOD.

1) cpean BeKTOpPOB eCTh HYJICBOM

2) BEKTOPBI KOJIJTMHEAPHBI

3) BEKTOPBHI OPTOrOHAJIBHBI

4) BEeKTOPHI JIMHEWHO 3aBUCUMBI

OtBet: 1) cpeay BeKTOPOB €CTh HYJIEBOM, 3) BEKTOPbI OPTOrOHAJIbHBI
O0ocHOBaHME: HCITOIB30BAHNE CBOMCTB CKAJIIPHOTO ITPOU3BEICHHUSI.

16. CocraBbTe ypaBHEHUS MPSMBIX, TPOXOIAIINX Uepe3 Touku A u B.
CooTHecuTE NOTYyYEHHbIE YPABHEHUS C KOOPAMHATAMHU COOTBETCTBYIOUINX TOUYEK:

Ne | Koopannatel Touek A u B BykBa | YpaBHeHHs NpPAMBIX

1 | A(L;-1) n B(11;-6) A 2x+y-16=0




2 | A3;0) u B(5;1) B

x+2y+1=0

3 | A(8;0) u B(6;4) B

x—-2y-3=0

3ano/iHUTE COOTBETCTBYOLIME OYKBbI O HU(ppaMu

1 2 3

OTteer: 1B, 2B, 3A

17. CooTHecuTe Ha3BaHHUE YpaBHEHUSI KPUBBIX BTOPOTO MOPsiIKa ¢ ero hopMyIioil:

Ne | HazBanue ypaBHeHus bykBa | ®opmy.aa

1 | Ypaeuenue oxkpysricnocmu A y? = 2pX

2 | Ypasnenue napaéonwi b xt  y?
Tz 1
a? b?

3 Ypasnenue cunepoonwi B x*+ y* = R?

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0] HH(ppPaMHu

1 2 3

Otset: 1B, 2A, 3b

18. OHpe,I[eJ'II/ITe 3HA4YCHUA HOHYOCCP'I ypaBHeHI/Iﬁ KPHUBBIX BTOPOI'O IIOPAKA. CooTHecHuTe 3HaUCHHUE

MIOJIYyOCH C €T0 YPAaBHEHUEM:

Ne | ¥YparHenne bykBa | 3HaueHHe
1 (x+3)° N (y-35)° -1 A 3u+/5
[Tonyocu smummmnca  2° 3
2 i_ ¥t _ b 2u3
Ilonyocu rumiepbonsl 25 9
3 2 2 B 5u3
— 4 P =1
[Tomyocu 3mummca 9 5

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI IOA HH(ppPaMu

1 2 3

OTtert: 1B, 2B, 3A

19. Harummte ornpenenieHue CKaasipHOTO MTPOU3BEACHHUS BEKTOPOB.
OTtBeT: cCKansgpHOE MPOU3BEICHUE IBYX HEHYJIEBBIX BEKTOPOB @ M b Ha3bIBaeTcs 4MCIO, paBHOE

MMPOU3BCACHUIO UX NJIMH HAa KOCUHYC yTJia MCXKIY HUMU.

3anuceIBarOT

a-b wm (t_l, E).

Bo3Mo:KHBIN BAPHAHT O0TBE€TA: CyMMa NMPOU3BECACHUA COOTBETCTBYIOIIIUX KOOPIUHAT BEKTOPOB



20. Ilycte A, B — marpunsl pa3mepHoctu 2x2. Bribepute, kakue M3 HUXKENEPEUUCICHHBIX
YTBEPKICHUM BEPHBI.

1) det AT = det A

2) det(—A) = —det A

3) det(2A) = 4det A

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

T
Orer: 1) det A* =det A

3) det(24) = 4det A
5) det(4-B) = det A-det B



