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1. TACHIOPT ®OHJIA OIIEHOYHBIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

®onn oneHouHbIX cpeactB (POC) — HeoThemiieMas 4acTh paboyeit IporpaMmbl
JTUCIUIUTMHBL «AJre0pa» W MpenHa3HaueH A KOHTPOJS M OIIEHKH 00pa30BaTelbHBIX
JOCTHKEHHUH CTYIEHTOB, OCBOHMBIIUX MPOTPaAMMY JUCIHILTAHBIL.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOJITOTOBKU OOYYarOIIEroCs
tpeboBanusim PI'OC BO OGakanaBpuata mo Hampasienuto noarotosku (01.03.01
MarteMaTuka, yTBEpKICHHBIM NpHKa3oM MuHucTepcTBa 00pa3oBaHUA W HAyKH
Poccuiickoit ®enepauun ot 10 suBaps 2018 1. Ne 8 (¢ uU3MEHEHUAMH U
JIOTIOJTHEHUSIMH ).

1.3. Ilepeyenr kKommereHuuii, ¢GopMuUpyeMBbIX B MNpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMBbI

[Iporiecc ocBOEHUS NUCHMIUIMHBI HAampaBieH Ha (OpMUPOBAHHUE CIEAYIOIMIMX
KOMIIETEHIIN U UHIUKATOPOB UX JIOCTUKEHHUS:

Koa no ®I'OC BO ‘ NuauKaTop 10CTHKEHHUSA
Ob6menpodeccuonanpHas
OIIK-1. CnocoGen npumeHnsTs ecrectBeHHoHayunble | OIIK-1.2. imeeT npencraBienue 06
U OOILEMH)KEHEPHBIE 3HAHMSI, METObI UCIIOJIb30BaHUM (DyHITaMEHTaIbHbBIX
MaTEeMaTUYECKOTr0 aHAIN3a ¥ MOJIEITMPOBAHMUS, 3HAHWUH B 00JIaCTH MaTEMaTH4YECKUX
TEOPETHUYECKOT0 U SKCIIEPUMEHTAIIBHOTO (MTM) eCTECTBEHHBIX HAyK, U MCIIOJIb30BaTh
HCCIIEIOBAaHMA B TPO(ECCHOHANBHON 1S TeTbHOCTH. UX B IPO(ECCUOHAIBHON JIESITENbHOCTH.

1.4. dtanbl (opMHUPOBAHUST KOMIETEHHWH W CpeJACTBA OLEHUBAHUSA
YPOBHS UX ¢ OPMHPOBAHHOCTH

Jtanbl GOpMHUPOBAHUSA Komnerennun | KoHTpoJibHO-0LIEeHOUYHBIE CpeaCcTBa /
KOMIIeTeHIMii crnoco0 oneHnBaHus
Tema 1 ManpH_[H OIIK-1 OrneHnBaHUE pEIIEHUS 3a/1a4 Y JIOCKH,

IMCBMEHHBIX JOMAIIHUX 3aJaHUH,
YCTHBIA OIIPOC

Tema 2 Onpenenurenu matpur | OIIK-1 OueHuBaHuUE pelIeHUs 3a/1a4 Y JIOCKH,
MUCbMEHHBIX JOMAIIIHHUX 3aIaHHH,

YCTHBIHA OIIPOC

Tema 3 CucteMbl JTUHEHHBIX OIIK-1 OueHuBaHue penieHus 3a1ad y T0CKH,

aIre6pandecKuX ypaBHEHH MHUCbMEHHBIX JOMAIIIHUX 33JIaHUM,
YCTHBIA OIIPOC

Temad O JTHOPO/THBIC CUCTEMBI OIIK-1 OueHuBaHuE penieHus 3a1a4 y JTOCKH,

JIMHEHHBIX ypaBHEHHIT MHUCbMEHHBIX JOMAIIIHUX 33JIaHUM,
KOHTPOJIbHON pabOThI, YCTHBIN ONPOC

Tema 5 JIuneiiabie OIIK-1 OueHuBaHuE pellIeHUs 3a/1a4 Y JIOCKH,

IIPOCTpPaHCTBA NHUCHLMEHHEIX JOMAaNTHUX 3aJaHuH,
YCTHBIHA OIIPOC

Tema 6 KoMIJIeKCHBIE UHUCIIA OIIK-1 OuieHuBaHUE pelIeHU 3a7a4 y TOCKH,

IINCBbMCHHBIX JOMAIITHUX 3aﬂaHHﬁ,
KOHTPOJIbHOW pabOThI, YCTHBIN OMPOC




Tema 7 [TomuHOMBI OIIK-1

OneHuBaHue perieHus 3a1a4 y 10CKH,
IINCBbMCHHBIX JOMAIITHUX 38.ILEIHPII>1,
YCTHBIN OIIPOC

Tema 8 BexropHas anredpa OIIK-1

OI_IGHI/IBaHI/Ie pelicHusd 3a4a4 y J10CKH,
IYCbMEHHBIX IOMAIHUX 3a1aHUH,
YCTHBIA OIIPOC

Tema 9 Jluncitasie oneparopsr | OIIK-1

OueHuBaHuE pelIeHus 3a/1a4 Y T0CKH,
MUCbMEHHBIX JOMAIIIHUX 3aJIaHUM,
YCTHBIN OIPOC

Tema 10 Kanparuunsie popmbr |OIIK-1

OueHuBaHue pelieHys 3a1ad y J10CKH,
IMCbMEHHBIX IOMAIHUX 3a/1aHUH,
KOHTPOJILHON pabOTHhI, YCTHBIN 0NpoC

Tema 11 OtHOLIEHUS U OIIK-1
anreOpandecKue oreparuy Ha

MHOXKECTBEC

OueHuBanue pelieHus 3a1ad y J0CKH,
MMACbMEHHBIX JOMAIIHUX 3a1aHUM,
YCTHBIM OIIPOC

Tema 12 I'pymmsl OIIK-1

OIIGHI/IBaHI/Ie pelicHusd 3a4a4 y JO0CKH,
IIMCbMEHHBIX JIOMAIIHUX 3a/1aHUH,
YCTHBIA OIIPOC

Tema 13 Konbia OIIK-1

OueHuBaHue pelieHus 3a1ad y J10CKH,
NUCHbMEHHBIX JIOMAILIHUX 33/1aHUH,
YCTHBIA OIIPOC

Tema 14 [Tonsa OIIK-1

OHGHI/IBaHI/Ie peuicHuAd 3a1a4 y J10CKH,
MHCHbMEHHBIX JOMAIIHUX 3aJaHU,
YCTHBIN O1IpocC, pedepat

Tema 15 Pemerku OIIK-1

OneHuBaHue pelieHus 3a/1a4 y JOCKH,
NMCHMEHHBIX JIOMAITHHUX 3a/IaHUH,
KOHTPOJIbHOI paboThl, pedepaTos,
YCTHBIA OIIPOC

IIpoMexxyrouHas arrecranus OIIK-1

DK3aMeH

1.5. Onucanue nokaszarese (pOPpMUPOBAHNS KOMIIETEHIIM I

Kox xomnerenuuu

IlnanupyemMble pe3yabTaTbl 00y4eHHU s
(mokasaresn)

OIIK-1. CnocoGeH npuMeHsTh
€CTeCTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC
3HaHUS, METO/Ibl MATEMAaTHUECKOT0 aHAIIN3a 1
MOJICITUPOBAHMUS, TEOPETUIECKOTO H
HKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS B
poeCCHOHAIBHON JESTEIHHOCTH.

OIIK-1.2. ImeeT npencraBieHne 0o
MCTIOJIb30BaHUH (DyHIaMEHTAIbHBIX 3HAHUI B
o0nacTu MaTeMaTHYeCKHUX U (WJIH)
€CTECTBEHHBIX HayK, H UCTIOIH30BATh UX B
npoeCCUOHATILHOMN 1eATEIbHOCTH.

1.6. Kputepun oueHnBaHus KOMIIETEHIIMH HA Pa3HbIX 3Tanax ux GopMUpPOBaAHUS

Bun texymieit yue6HOM paboThI KomuuectBo 6ayuios
PaboTa Ha MpakTUYECKHUX 3aHATHSIX 20
KoHTpoJib caMocTosSITeIbHON pabOThI 30
DK3aMeH (MUCbMEHHBIN ) 50
Hroro 3a cemecTp: 100

HaxonureabHasa cucreMa oneHuBanud mo 100-0aabHo0# mKaJje

Yerbipexdaui- \ 100- \

BykBeHHas mikaJa, coorBercTByrwomas 100- \

CucremMa




JbHasA CUCTEMA
OlICHUBAHUA
IK3aMCcHa

oaIbHas
KA

0a1ILHOM IIKAaJIe

OICHUBAaHUSA
3a4derTa

O1ianyao

90-100

A — OTJIMYHO — TEOPETUYECKOE COJIepPIKaHUE Kypca
OCBOCHO ITOJTHOCTBIO, 0€3 MpoOeIIoB; HEOOXOIUMBIC
MPAKTUIECKIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOPMHPOBAHBI; BCE
MPEeTyCMOTPEHHBIE TIPOTPaMMOii 00yICHHUS
yaeOHbBIC 33 JaHUS BBITOJIHEHBI, KAUECTBO UX
BBIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJUIOB, OJIHU3KUM K
MaKCHMaJIbHOMY

Xopoo

83-89

B — 0ueHb XOPOIIO — TEOPETUUECKOE COMIEPKAHNE
Kypca 0CBOCHO MOJHOCTHIO, 0€3 MPo0OeIoB;
HE00X0AMMBIE TIPAKTUIECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM
Cc(OPMHPOBAHBI; BCE TPETYCMOTPEHHBIE
mporpaMmoii o0ydeHus: y4eOHbIe 3a1aHus
BBITIOJTHEHBI, KAYECTBO BBIMIOJIHEHUS OOJIBIIIMHCTBA
M3 HUX OIIEHEHO YKCJIOM 0ajlIoB, OJIM3KUM

K MAaKCUMAJIbHOMY

Xoportio

75-82

C — X0opol110 — TEOpEeTUYECKOEe CoJIepKaHne Kypcea
OCBOCHO TOJTHOCTHIO; HEKOTOPHIE TPAKTUYECKUE
HABBIKU pabOTHI C OCBOCHHBIM MAaTEpPHAIIOM
chopMupOBaHbI HEJJOCTATOYHO; BCE
MPelyCMOTPEHHBIE POTrpaMMoin 00yueHus
y4eOHbIe 3a/IJaHUS BBIITOJTHEHBI, KAU€CTBO
BBITIOJTHEHHS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE BUIBI
3aJJaHU} BBINIOJHEHBI ¢ OMHOKaMU

Y noBieTBo-
pUTENBHO

63-74

D — ynoBneTBOpUTENBHO — TEOPETHUECKOE
coJiepKaHNe AUCIUIUIMHBI OCBOEHO YaCTUYHO, HO
npoOeITbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HE00X0/IMMbIe MPAKTUYECKNE HABBIKU PaObOThI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHPOBaHBI; OOJIBIINHCTBO
NPEIYCMOTPEHHBIX MPOTPAaMMON 00y4IEeHHUs
y4eOHBIX 3aJ]aHUi BBIIIOJIHEHO, HEKOTOPbIE

13 BBINOJIHEHHBIX 33JJaHUH, COIEPIKAT OMNOKU

Y noBinerBo-
PUTETBHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKUA PAOOTHI

He c(pOPMUPOBAHBI, MHOTHE IPETYCMOTPEHHBIE
nporpaMMoil o0yueHus: yueOHble 3a1aHuUs

HE BBINOJIHEHBI JINOO KaYeCTBO BHIMOJIHEHUS
HEKOTOPBIX M3 HUX OI[EHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3aureHo

Heynosnerso-
PHUTEIIBHO

21-49

FX — HEy10BJIETBOPUTEIBHO — TEOPETUUYECKOE
coJiepKaHne Kypca OCBOCHO YaCTUYHO;
HEO0OXOUMBbIC TPAKTUYECKHUE HABBIKU PabOThI
He c(hOPMUPOBAHBI; OOJBITUHCTBO
MPEyCMOTPEHHBIX MTPOTrPaMMOil 00yUIeHUS
y4eOHBIX 3aJJaHUI HE BBITIOIHEHO JINOO KaYeCTBO
WX BBIIOJIHEHUS OLIEHEHO YUCIIOM 0aioB,

OJIM3KUM K MUHHUMAJILHOMY; TIPH

He 3aureno




JTIOTIOJTHATEIILHOM CaMOCTOSATEIHLHOM paboTe Hall
MaTepuaioM Kypca BO3MOXHO MOBBILICHUE
KaueCTBA BBIMOJTHEHUS YUeOHBIX 3aJaHHI

Heynosnerso- 0-20 F — Hey10BJIETBOPUTEIBHO — TEOPETUUECKOE
PUTEIBHO coJiep’KaHue Kypca HE OCBOEHO; HE0OX0IMMbIe

NPAaKTUYECKHE HABBIKUA PaOOTHI

He c(OPMUPOBAHBI; BCE BHINOJIHCHHBIE YI€OHbIE
3aJlaHus CoJepKaT IrpyObIe OIMOKH,
JIONOJTHUTEIIbHASL CAMOCTOSATENIbHASL PaboTa HaJ
MaTepHajoM Kypca He IPUBEIET K KaKOMY-JIH00
3HAYUMOMY TTOBBIIICHHIO KAY€CTBA BHITOTHEHUS
y4eOHBIX 3aJJaHul

2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPeCTBA TEKYIIEr0 KOHTPOJIA (TUIOBBIE)

Bonpocsl AJ1s1 yCTHOTO onpoca

1. Chopmynupyiite onpeaeneHrue rpymibl.

2. ChopmynupyiiTe TeOpeMy 0 TOMOMOPGHU3ME TPYIIIL.

3. UTto Ha3bIBAIOT CUTHATYPOIl anreOpbI?

4. SBnsercsa nmu <N;+,-;J> anrebpanyeckoit cucteMoit ?

5. Jloxazats, uTo anredpsl <Q ; + ST <Z 4> HEHU30MOpP(HBI.

6.Haiitn xommuectBo aBTOMOpdu3MOB monenu <{2,3,4,5,6,7}; r>, rae r — OTHOIICHUE B3aWMHOMN
HEIPOCTOTHI.

7. Kakas Matpuiia siBIseTcst HeBBIPOXKICHHON ?

8. UTo Ha3bIBaeTCsA paHIOM MaTPULbI?

9. Kakue criocoObl BEIUHUCTIEHUS ONIPEIeTUTENCH BbI 3HACTE?

10.
11.

12

22

Kakyro onepanuto Ha3bIBalOT ajaredpanydeckoi?
[aiite onpenenenue U NpOCTEHIINE CBOMCTBA MOJIS.

. Uneans! kombIia u ornpeesieHue (pakTopKoibla Mo uaeay.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Teopema o romomopdusme koner: A/Ker ¢ ~= ¢(A).
HanbGonpmmuii oOIMi AEIUTEIb B KOJIbIE ITIaBHBLIX HIEAIO0B.
AnroputMm EBKiina B KOJIbII€ MHOTOUYIEHOB HaJl MTOJIEM.
ITpocreiimme noanoss U XapakTepUCTHKA TTOJI.

Kuraiickast Teopema 00 ocTaTkax B KOJIbIAaX IVIABHBIX UJICAJIOB.
®yHkums ditepa.

Teopema 0 XxapakTepUCTUKE KOHEYHOU a0eIeBOM TPYIIIHI.
JlaiiTe NOHATHE HENTPAIIBHOIO 3JIEMEHTA TPYIIIIBI

JlaiiTe NOHATHE CUMMETPUYHOIO 3JIEMEHTA TPYTIIIBI

. denurenu Hyns
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

IIpuBenuTe mpuMeEpsI rpyNIl

IIpuBenure npuMepsI MOJIEH

IIpuBenuTe mpuMeEpsI KOJIEI

IIpuBenuTe npuUMeEpPHI PEILIETOK

[TonsiTre kBaapaTUUHOMN POPMBI

MaTpu4HO-BEKTOPHBIN BU KBaIPATUYHOH (HOPMBI.

Kanonuueckuii BU1 KBaipaTUHYHOU (POPMBL.

[Ton0XUTETBHO U OTPHUIIATENIBHO ONpEACTICHHbIE KBaJpaTUUHbIE (DOPMBI.
Kpurepuit CunbBectpa.

CucreMbl TUHEHHBIX anreOpanuecKuii ypaBHEHUN: OpeielieHue, PUMEPHI.
CgotictBa CJIAY:cOBMECTHOCTH, HECOBMECTHOCTD, ONPEICTEHHOCTh, HEOPEIEIEHHOCTD.
OKBHUBAJICHTHOCTb CHCTEM, JIEMEHTapHbIE IPE0OPa30BaHMSI CUCTEM.


http://www.univer.omsk.su/departs/compsci/kursi/disc/algsysts.htm
http://www.univer.omsk.su/departs/compsci/kursi/disc/algsysts.htm

35. Marpuiibl, onepalyy HaJ HAIMU U UX CBOKMCTBA. TpaHCIIOHMPOBAaHUE MATPHII.
36. Onpenenurens MaTpUIlbl. Beruncienue onpeaenurenei.
37. CBolcTBa ONPEACIIUTEIICH.
38. MuHOpHI 1 anredpanyecKue JOMOTHEHHS, UX CBSA3b C ONPEACTUTEIeM MaTPHUIIBL.
39. Teopema Jlamutaca
40. AnTopuTM HaXO0XIECHHUS 0OPaTHOI MaTpPUIIBL.
41. Panr matpuiel. Teopema o 6a3MCHOM MUHODE.
42. CBolicTBa paHra MaTpHIIbl.
43. MeToa UCKIIIOYEHUS NTEepeMEeHHbIX ['aycca.
44. Metoa Kpamepa pemenust CJIAY.
45. Teopema Kponekepa-Kanemm.
46. O6mee pemenue CJIAY. YacTHbIe pemieHMs.
477. ba3ucHbIE U CBOOOTHBIC HEU3BECTHBIC.
48. OgHOPOIHBIE CUCTEMBI JINHEHHBIX YPABHEHUI
49. Yro o3navaet pemuts CJIAY?
50. ®@ynnamenranbHas cucrema pemenuii CJIAY.
51. Yto Ha3bIBaeTCsl COOCTBEHHBIM BEKTOPOM
52. M0HO 11 yMHOXaTbh MaTpHIbl pazMmepoM 3x4 u 4x3, 4x3 u 3x4? [louemy?
53. Kak pacnosnoxeHsl TJIaBHasi 1 MOOOYHAs TUArOHAIM MaTpuIl?
54. Yto 03HaYaeT TPaHCIIOHUPOBATh MaTPHUILY?
55. Korpa ognopoanast CJIAY umeer HeHylieBoe perieHue?
56. Uem pyHnameHTalIbHASL CUCTEMA PEIICHUN OTINYAETCS OT YaCTHOTO PeUIeHHs?
57. Yo Ha3bIBAIOT XapAaKTEPUCTUYECKUM MHOTOUJIEHOM U YPaBHEHHUEM MATPHILIbI?
58. Uto Ha3pIBalOT 6a3UCOM BEKTOPOB?
59. Ykaxure cBOICTBa JTUHEHHO 3aBUCUMOMN CCTEMbI BEKTOPOB.
60. Kakue BEeKTOpbI HA3bIBAIOT OPTOTOHATIBLHBIMHU?
61. Kakyto maTpuily Ha3bIBalOT YHUTAPHOU?
62. BepHo nu, uTO, YTO MaTpulla YHUTAapHA TOTJa M TOJBKO TOTJAa, KOTJa BCE €€ COOCTBEHHBIE
3HAUEHUs 110 MOJYJIIO paBHbI €UHUIIE?
63. JlaiiTe onpenenenue Tabnuib Konu.
Temsl pis pedeparon
. MarpuyHbie peACTaBICHUS TEHETHUECKUX aji(haBUTOB
. Matpuipl BpalieHust, U30TPOMHbIE MATPULIBL: TEOPHUS U IPAKTUKA
. U3omeTpuueckue n30Moppu3Mbl
. OcHOBHBIE HayuHbIe AocTUkeHus ['aycca u Kpamepa
. Marpune! B uccnenoBanusax JJHK-cexkBenuuii
. MaTpuiibl B OM03JIEKTPHUYECKOM YIIPaBICHUH
. buoMexaHnnka IBMKEHU U MaTPULbI
. [Ipumenenue auHEHHON anreOpsl Ipu pazpaboTKe KOMIBIOTEPHBIX UTP
. AnreOpanyeckue CBOMCTBA CUCTEM I'eHETHYECKHUX al(aBUTOB
10. Pemenue 3aaau nuHeHo# anredps! ¢ momonibio nakera MathCAD.
11. Pemenue 3ama4 JIMHEHOM anreOpsl ¢ moMotipio makera MSExcel

Bomnpocs! 1j1s1 npoBeeHUs1 JOMAIIHEH KOHTPOJIbHOH PadoThI
1. CdopmynupoBaTh OCHOBHbIE ONpEAEICHUs KOMIUIEKCHOTO YHCIa U (OPMBI IIPEICTABICHUS.
2. Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B alreOpanveckoil (TpuroHoMeTpuueckon) Gopme u 1mo
KaKUM MpaBUjIaM MPOBOATCS apu(MeTHIeCKUe Onepaluy HaJ HUMU
3. Urto o3HayaeT B ONpelNelIeHMM KOMIUIEKCHOTO uuciaa (¢pa3a «ynopsAaodeHHas mapa
JIEMCTBUTENBHBIX YUCE»?
4. B xakoMm ciydae KOMIUIEKCHOE YHCIIO SBISIETCS OOBIYHBIM JE€HCTBUTEILHBIM YHCIIOM?
5. Ilpu kakux yclOBHSIX CUMTAETCA, YTO JBA KOMIUIEKCHBIX YKCIIa PaBHBI?
6. Ilo kakuM mpaBuIaM OCYIIECTBIAIOTCS NEHCTBUS U HAXOJATCS: CyMMa, pa3HOCTb, POU3BEACHHE
Y 4YaCTHOE JBYX KOMILUIEKCHBIX yucen?
7. Kakoe KOMIUIEKCHOE YMCIIO HAa3bIBACTCS COMPSIKEHHBIM K 33JaHHOMY U KaKUMU CBOMCTBAMH OHO
oOmamaer?

O 00 1O\ DN K W —



8. UrTo Ha3BIBAIOT «MHUMOM €IMHUIICH», KaK €€ 0003HAYaIOT, U YTO MOJY4aeTCsl IPH BO3BEACHUU €€
B CTapUIyIO CTENEHb ?

9. UYro Ha3BBAIOT KOMIUIEKCHOH IIIOCKOCTBIO, JEWCTBUTEIILHOH W MHHMOHM OCSIMH H Kak
n300paxkaeTcs KOMILJIEKCHOE YMCIIO HA KOMILJIEKCHOM IIII0CKOCTH?

10. YTo Ha3bIBAIOT «MOAYJIEM» H «apryMEHTOM» KOMIUIEKCHOro 4yucia? KakoBbl MX BO3MOXHbBIE
3HAUYEHMS /111 MHOXKECTBA TOUEK KOMIUJIEKCHOM TII0CKOCTU?

11. B kakux mpenenax 3Ha4YeHUH HaXOJUTCS «TJIaBHOE 3HAUEHHUE apryMEeHTa KOMIUIEKCHOTO yuciia’?
12. 3anummuTe KOMIUIEKCHOE YHCIIO B alreOpandeckoid W TPUTOHOMETPUYECKOW (opMax, a TaKKe
OCHOBHBIE COOTHOIIICHHUS CBSA3BIBAIOIINE UX.

13. Ilo xakuM mpaBUiaM OCYIIECTBISAIOTCA JCWCTBHUA HAJl KOMIUIEKCHBIMM 4YHCIAaMH B
TPUTOHOMETPHUYECKOHN opMe: MPON3BEICHUE, BO3BEICHUE B CTCIICHD, Je/IeHUE?

14. Kakoii Bum mumeer ¢dopmymna MyaBpa npu BO3BEJICHHH KOMILIEKCHOT'O YHCJIAa B HAaTYPaJIbHYIO
CTENEHb?

15. Yrto Ha3bIBaIOT «KOPHEM N-H CTENEHU U3 KOMIUIEKCHOTO YnCiIay?

16. CkoabKO BO3MOXHBIX 3HAUEHUN UMEET KOPEHb CTEIIEHU N=5 U3 KOMIUJIEKCHOTO yncia z= 1-21 ?

17. Kak Boiraaut oOmiast popmyna MyaBpa At U3BJICYEHHS] KOPHS N-i CTETIEHU U3 KOMILJIEKCHOTO
yucna ?

18. Kak BbIrnaauT nokaszarenbHas (hopMa KOMIUIEKCHOTO YHCIa U 3alKcbiBaeTcs popmyna Ditnepa?
20. C nomorpio ¢GopMynsl Diiyiepa 3alMIIATE ONEPANMH YMHOXCHHS, JCJICHUS, BO3BEICHUS B
CTENEHb U U3BJICYCHUS KOPHSI.

21. Kakas cuctema ypaBHEHHI Ha3bIBa€TCS OJJHOPOIHON?

22. Chopmynupyiite Teopemy Kponekepa-Kanemnu?

23. JlaiiTe reoOMeTpUYECKYI0 HHTEPIPETALINIO

24. Kakue MeTo/ibl PELICHHS CUCTEM JIMHEHHBIX YPAaBHEHUM Bbl 3HAETE?

25. Korga ogHopoHasi cucteMa uMeeT HEHYJIEBOE perieHue?

26. Uem pyHnamMeHTalIbHASL CUCTEMA PEIICHUN OTINYAETCS OT YaCTHOTO PelIeHHs?

27. YTo HaA3BIBAIOT XapaKTEPUCTUUCCKUM MHOTOUJICHOM M YPaBHEHUEM MATPHUIIbI?

28. YTo Ha3bIBAOT JIMHEWHBIM IPOCTPAHCTBOM?

29. Kakue BEKTOpbI Ha3bIBalOTCS KOJUTMHEAPHBIMU?

30. B yem 3akiro4aeTcsi CBOMCTBO aITUTUBHOCTU JIMHEHHOTO IPOCTPAHCTBA?

31. Kak 0003HauaroT TUHEHHOE #n-MEPHOE MPOCTPAHCTBO?

32. CpopmynupyiiTe OCHOBHYIO TEOPEMY alIreOphl.

33. Kakue MHOTOUJIEHbI HAa3bIBAIOT CHMMETPUUYECKUMU?

34. 3anummure deMeHTapHbIe (UM OCHOBHBIC) CHMMETPUYECKHE MHOTOUJICHBI

35. 3anummre 061y (GopmMyny WIM MPOU3BOIANIYI0 (YHKIHMIO 3JIEMEHTApHBIX (MM OCHOBHBIX)
CUMMETPUYECKUX MHOTOWICHOB

IIpakTHyeckue 3aaHus
1. Boraucants MaTprassIi momuaoM P(A), rae p(x)= x°- 3x + 9,

-2 3
5 -1)
2. Pemmnts cucremy ypaBHeHUM MeTonoM ["aycca
3x,+4x,+ x;,=5
—x; +2x, +3x;=5.
S5x, —x, —2x;=5
3. BeUMCIUTE ONpEeAeaUTENb MATPULIBI CUCTEMBI U3 11.2
a) 1O MPaBUITy TPEYTOJIbHUKOB
B) Pa3JIOKEHUEM OMPENEITUTENS TI0 CTPOKE (CTOIOIY)

4. Pemmth cUCTEMY ypaBHEHMH C MOMOIIbI0 00paTHOW MaTpPHUILIbI (BBIMHCATH ONPEAEIUTENb CHCTEMBI,
BCe ayireOpanvecKkue TOMOIHEHHs], TPUCOSAMHEHHYIO MaTPHUILy CUCTEMBI).



—Xx + x,+2x,=3
4x,—5x,+7x,=15.
2x,—3x, +6x, =11

5. Pemnth cucteMy ypaBHeHHH U3 1.4 110 nmpaBuiy Kpamepa.
6.  PemwuTh MaTpU4HOE ypaBHEHHE:

-3 =2 2 1
8 5 3 4

7. WccnenoBarh CUCTEMY JIMHEWHBIX YPABHEHHI Ha COBMECTHOCTH M HEOIPEIEIECHHOCTb, HE pelias
ee.

X —2x, + x; =-1
3x,+ x, —4x, =11.
4x,— x, — 3x; = 8
8. HccnenoBars cucteMy JMHEHHBIX ypaBHeHuil. Eciu oHa coBMecTHa, yka3zaTb Oa3HCHBI MUHOD,

0a3ucHbIe 1 CBOOOAHBIC TIepeMeHHbIe. Pemmth cuctemy metonom Kpamepa. Brimucars odmiee u ogHO
YaCTHOE PEILECHHUE.

4x, +x,— x; + 3x,=8
X, = 3x, +3x; — x, =5 .
3x, +4x,—4x, +4x, =3

9. Haiiti cOOCTBEHHBIE BEKTOPBI JTMHEHHOTO OIepaTopa, 3aIaHHOTO MATPHUIICH:

3 -1 00

0 3 00
A:

I 0 3 1

0 1 0 3

10. IIpuBecTn K KAHOHUYECKOMY BUy YpPaBHEHHE MOBEPXHOCTH (OTBET: SJUIMNTHUYECKUI LIMIUHIP):
2 2 2 —
2x; +x5 +2x; —2x,x, +2x,x; +4x, —2x, =0. Caenarp yepTex.
11. TIpuBeCTH K KAHOHMYECKOMY BHJLy yPaBHEHHE MOBEPXHOCTH: 2, + x5 — 4x,x, —4x,x, =16.

12. TpuBeCTH K KAHOHUYECKOMY BUJLy YpaBHeHHUE JTUHUK: 4x; + x5 —4x,x, —2x, —14x, +7 =0.
13. IlpuBecTr K KAHOHUYECKOMY BUlY YPAaBHEHUE MIOBEPXHOCTH:
2 2 2 _
2x; +2x5 +3x; +4x,x, +2x,%; +2x,x; —4x, +6x, —2x; +3=0.
14. 3anucarh KBajpaTU4YHY0 (GOpMYy B MaTPUYHO-BEKTOPHOM BHUZE. BBIACHUTH, SBISETCS JH
KBaJgpaTH4Has  (opMa  MOJIOKUTENBHO  ONpPEJENCHHOM,  OTPHULATENBHO  OIpEJesICHHOMH,
HeonpenenenHoi. ¢ =3x; — x5 +2x; +6x,x, + 2X,X,.
15. Obpa3yroT v MOArpYyMNIly B TPYIIE BCEX OPTOrOHAIBHBIX ONEPATOPOB €BKJINA0BA MPOCTPAHCTBA:
a) TOAMHOXXECTBO OIEPAaTOPOB C OIpEJeNuTeNIeM, paBHBIM 1;0) MOJIMHOXECTBO OINEPaToOpoB C
ONPEETUTENEM, PABHBIM - 17
—4

7. . . 4

16. laHbl fABa KOMIUIEKCHBIX 4Mcna z, =1——i; z, =—7—2i. Haiitu a) 3HaueHue | —
25)
anredpandeckoit popme, 0) aus uncia z =2 —2+/3i waiitn TPHUrOHOMeTpHYecKyi0 GopMy, HalTH 727,
HaWTH KOPHM ypaBHeHUs W’ +z = 0.
17. Onpenenuth Ha KOMIUIEKCHOM TUIOCKOCTH 00JIaCTH, 3a7]aBa€MbIe YCIOBUSIMH:
D]z =52)]2]<6;3)|z—Q+i)|<3;4) 6<|z—i|<T.

18. Bynet nmu aaiu THBHOW/MYIbTUIUIMKATUBHON TPYIION eNnbIX yncen: (Z,+), (2Z,+), (Z,*),
(Z\{0},+), 2Z\{0},).

IIpumepHBIA BAPUAHT KOHTPOJIbHOM PadoThl



1. Pemutsb cucremy ypaBHeHuii metonoM I"aycca (
X, +3x, =3x;, =2
4x, +4x,—4x, =5 .
—x, = Tx, +7Tx; =~1

-1 1 1 0
2. BeruucnuTh 3HaueHue BoipakeHust P(A) = A?— 4-A+ 13-E,tne A= ( 5 3} E= (O J.

3. BpI4MCIUTh INIaBHBIN ONPENEIINTENb MATPHULIBI CUCTEMBI 3a1aHus 1.
4. UccnenoBaTh cucTEMY JIMHEHHBIX YPAaBHEHUI HA COBMECTHOCTb U HEOIIPEJEICHHOCTD, HE pellas ee.
X +x,+ x; =3

2x,—x, + x; =2

X+ 4x, + 2x, =5
2.2. OueHoOYHbIE CPEACTBA ISl IPOMEKYTOUHOM aTTecTanun (IK3aMeH)
. [lonaTHE OPTOrOHAIILHOTO U OPTOHOPMHUPOBAHHOTO 0a3uCcOB. OCHOBHBIE TEOPEMBI.

. OnpenenuTb COBMECTHOCTh CUCTEMBI JIMHEHHBIX YPABHEHHUM:
X R e B

N —

Rl R el P T e
257 F 1 1 2a 25, + 225, =4
3. Peminth MatpuuHoe ypaBHeHue AX=B rne
E x b -1 7
A= X = 11 12 B=
4 3 Xay. Kan 3 7
4. Ilonstue eBkauaoBa npocTpaHcTBa. CBOKWCTBA HOPMBI BEKTOPA.
. Pemnts cucreMy ypaBHEHMI MaTpUYHBIM METOJIOM

9]

Sx—y—z=10
x+2y+3z=14
dx+3v+2z=16

6. Jlanbl 1Ba KOMIUIEKCHBIX umcna gz, =1—i; z,=+/3 +i. Haiftu: a) npencrasnenne 7, u z, B
TPUTOHOMETPHUYECKOM U MOKa3aTeNbHON (popmax, 0) IOKa3aTh 7; U Z, Ha KOMIUIEKCHOM IIIOCKOCTH U

HalTH UX CYMMY I'€OMETPHUYECKH.
7. Jluneiinoe n-MepHOE MPOCTPaHCTBO. basuc u pasmepHocTh. Teopemsl 0 Oazuce.
8. BBIYMCIINTB paHT MaTPHUIIBL.

S o R

1 2 1.3
34 2 6
1 2 1 3

3 S = - P - )
9. B mpoctpanctee V- 3aman 6asuc ¢ - “2- &3 Bextops
r

g =58 —&, — g,
r

Eg = 251+ 352,
r

g, ==+, + &

06pa3yIoT HOBBI1 6asuc ¢’. HaiiTi koopauHAaTH BeKTopa ?
10. IToHsITHE TMHEUHOTO U BEKTOPHOTO MTPOCTPAHCTB.
11. [onsrue oguopoanbix 1 HeogHOpOoaHBIX CJIAY. Tlonstue pemenust CJIAY: o0miero, 4acTHOTO.

=8 +923-%  yopowm Gasnuce ¢’



12. BeIUUCIUTE ONIPEACIIUTEND

-1 0 3 4
2 =l ok d
o 3 2 1
2 1 4 3

13. Haiitu pyHIaMeHTaNbHYIO CUCTEMY PEIICHU CUCTEMBbI YpaBHEHUI:
I+ Ty —8rs+ Ay + 1. =10
Qo= dwy =y —Try+2x, =1
o+ lxg —12m + 3ny — 5k =10
=50, +2r.—18x, +3x, =10
4+ 3wy —Sry+ 9y —xs =10

14. TTonsitue maTpuilsl. Oniepanuu HaJ MaTPUIIAMHU.

15. Peminth ypaBHEHHUE: 72 +52+4-3i=0.
16. JloxasaTb, 4yro BeKTOpbl p={1;3;0}, q={2;—L;1}, r={0;—1;2} 0Opa3yroT Oa3uc 1 HalTH

KOOPJIMHATBI BEKTOpa a = {6;12;—1} B 3TOM 0Oazuce.

17. Jloka3atb, 4TO CHCTEMA UMEET €AUHCTBEHHOE PEILICHUE U HAUTH €r0 MATPUYHBIM METOJIOM:

X + y 4+ 2z = 2
2x + 2y + 3z = =2
x -2y + z = 2

18. [ToHsITHE KOMILJIEKCHOTO YKCJIa, TeOMETPUYECKasi HHTEPIPETALIHsL.
19. HaliTu MakCUMaJIbHOE YHCJIO JIMHEHHO HE3aBUCHMBIX BEKTOPOB B  CHCTEME

x, = {2,-134}, x, = {1,513}, x, = {~1,0,2,5}, x, = {0,-6,4,6}, x; = {1,6,-2,1}.
20 I[OKaSaTB, qTO CHUCTEMaA HUMCECECT HeTpI/IBI/IaJ'IBHLIe peI_HeHI/ISI %1 HaﬁTPI Q)YHI[aMeHTaJ'IBHYIO
CUCTEMY PELICHUN:

2x, + 2x, — 3x; + 5x, — 4x5 =0
-x; — 2x, + 3x; — 4x, + 2x5 =0
-X, — X, + x3 — 2x, + x5 =0

- X, + x3 — x, — x5 =20

21. Tpuronomerpuuekasi 1 €KCIOHEHIMaIbHAasA (DOPMBbI MPEACTABIECHUS KOMIUIEKCHBIX YHCEIL.
22. Jlano: x, = {2,-1,3,4}, x, = {15,1.3}, x, = {~1,0,2,5}, x, = {0,-6,4,6}, x; = {1,6,-2,1}. BeiGpats ux B

KauecTBe OA3UCHBIX €,,e,,€,,€e, U 3alUcaTh MaTpUIly Iepexosa oT 0a3uca e; k 6asucy e,,e,,e,,e,.

2 -13 6
23. BBIYUCIIUTD ONPENETUTEND [) g 5 i —%, 1) pa3noXuB €ro Mo 31eMeHTaM BTOPOW CTPOKH,
1 10 3

2) moJIy4uB MpeIBAPUTENILHO HYJIM B KaKOM-TMOO CTPOKE MM CTOJIOIIE.
24. Bo3BeneHue B CTENIEHb M U3BJICUEHUE KOPHS U3 KOMILJIEKCHOTO YnCIia

-2 0 1 0 23
25. Pemnth MaTpU4HOE ypaBHEHHE | —1 3 4 |.X=|-1 -4 4
I -1 -2 3 -42

26. Pemnth ypaBHEHUE: 72 -82+11+12i=0.
277. OpMHUTOBBI KBaJpaTUIHbIE (POPMBI
28. Haiitu coOCTBeHHbIe 3HAUYEHHUS U COOCTBEHHBIE BEKTOPHI ONEparopa, 3aJaHHOTO B HEKOTOPOM

0 10
Oazuce matpureit | -4 4 0.
-2 1 2

29. 'eomeTpuvecKkoe U300paKeHHEe KOMITJIEKCHOTO YUCIIa
30 MccnenoBaTh Ha 3HAKOOIPEIETICHHOCTh 3x2+10xyz+3y2—222—14yz—3xz+1=0
31 DxcrnioHeHnManbHas opMa KOMIUIEKCHOTO YHCia



32 IlpuBecTr K KAHOHMYECKOMY BHIY U ITIOCTPOUTH 5x2-4xy+2y2=24

33 Tpuronomerpuueckas popma MpeaACcTaBICHUS KOMILICKCHOTO YHCIIa

34 XapakTepucTUUYECKOE YPABHEHHE

35 IlpuBecTy K KAHOHUYECKOMY BHUJly U IIOCTPOUTD 3x2+10xy+3y2—2x—14y—13:0

36 OpTroroHaiabHasi IPOEKIUS

37 HaiiTu Bce NOANPOCTPAHCTBA JEHCTBUTEIBHOIO BEKTOPHOIO IPOCTPAHCTBA, WHBAPUAHTHBIE
OTHOCHUTEIIbHO JIMHEHHOro omeparopa A, KOTOpbIM B HEKOTOPOM 0a3uce 3TOro MpOCTPAaHCTBA 3a/iaH

-7 12 -6
matpuueid A=|-3 5 -3
3 -6 2

38 HaiiTu xapakTepUCTHUECKYI0 MaTpHULly, Xap. ypaBHEHHUE, Xap. KOPHHU, COOCTBEHHbIE 3HAYECHUS U
BEKTOpBl JIMH. OIepaTopa ABEKT. IPOCTPAHCTB, KOTOPbIH B HEKOTOpPOM Oasuce 3ajaH MaTpuLeil

-7 12 -6
A=-3 5 3
3 -6 2

39 M300pa3uTh Ha KOMILIEKCHOM IIIOCKOCTH MHOXKECTBO TOUEK Z, YIOBIETBOPSIOIINX YCIOBHIM:
a) 1 < |z-1] <2 ,0< Imz < 1 ;
6) |z-1-3i| = |z+5+ | .

40 IMonsTre obpasa, mpoodpasa, mpeodpa3zoBaHus, 0OPATHOTO MPEOOPA3OBAHHUS, TTOICTAHOBKH.

41 TIlokaxwuTe, YTO MHOXECTBO BCEX B3aMMHO-OJIHO3HAYHBIX OTOOpPAXKEHHH HEMyCTOro
MHOkecTBa X Ha ce0s C oneparueil — KOMIO3uIKMend MpeoOdpa3oBaHuil — sBJsieTCA Tpynmnoit. byaer nu
oHa abeneBoit?

42 Jloxaxxute, 4TO NOAMHOKECTBO U3 C eCTh MyJAbTUILTUKATUBHOM rpynmnoi Q* = Q\{0}.

43 [onstue rpynmsl, abeneBoit rpynnsl. [Ipumepsl

44 TlokaxwuTe, 4YTO MOTYrPyIIa B3aMMHO-OJHO3HAYHBIX 0TOOpakeHHiI MHOKecTBa X Ha ce0si, KoTopas
BMECTE C KaXKJIbIM OTOOPaXKEHHEM COJIEPIKUT 0OpaTHOE eEMY

45 Jlokaxkute, 4TO MHOXKECTBO aob = HO/I(a,b) sBaseTcs nomyrpynmnon

46 IonsTre uukinyeckou rpynmnsl. Ilopsaok rpymnisl, aneMeHTa
47 lokaxkute, yTo MoAMHOXKecTBa U3 C SBIISAIOT MyJIbTUIUIMKAaTUBHOU Tpynmnoi {xeR: x> 0).
48 JlokaxxuTe, 4TO MHOXKECTBO a o b = a; ABJIAETCS MOIYrPyIIION
49 Ilonstue Tabmuus! Komu. [pumep
abec
50 IIpoBeputh, 4TO MHOXKECTBO MaTpull 4|0 a b ||a,b,c€Z ;. ¢ OOBIYHBIM CIOKEHHEM U
00 a

YMHOXEHHUEM sBiIsgeTCs KoiabloM. OHO koMMyTaTuBHO? Coznepxxut eqununy? Ecinu na, To ykaxure
oOpatumble 35ieMeHThl. HailTu Bce fenuTeny Hylsl, €CIi OHU €CTb.

51 Tlokaxwure, 4TO MHOXKECTBO BCEX BpAILEHUH MJIOCKOCTH BOKPYT (UKCHUpOBaHHOM Touku O M Bcex
OTpaXeHUH MIIOCKOCTH OTHOCUTEIBHO BCEX MPSAMBIX, IPOXOIAIMINX Yepe3 ToUKy O sBIsSeTcs rpynou.
Byner nu ona abeneBoii?

52 IlonsaTHa noArpymnisl U nosyrpynnsl. [Ipumepst

53 Jloxaxute, uro noaMHoxkectBo u3 C {zeC: |z| = 1} aBnsgeTcs MynbTUIUIMKATUBHON TPYIIION.

54 Tonstue nzoMmopduszma, romomopduszma, aBromophusma. Anpo u 06pa3 romomopduzma

55 JIOKaXKuTe, YTO MHOXKECTBO Z' (HEOTPHIATENBHBIE) C OOBIYHBIM CJIOKEHHUEM M YMHOXKEHHEM
aBIseTcs KoubloM. COIEp KUT JIM OHO eANHUILY? YKaXuTe 00paTHUMbIE 3JIEMEHTHI.

56 Onpenenute, sABiIseTCA anredpanyeckoil onepaus aob =logy, a Ha nogMHOKkecTBe {xeR: x>0}

MHOXXCCTBA R; 6y2lCT JIX OHa KOMMYTAaTHUBHaA, aCCOLII/IaTI/IBHa?



