MHUHUCTEPCTBO NMPOCREMEHUS
POCCHACKON OEIEPALLUN

®EJEPAJNBHOE
IFOCYAAPCTBEHHOE BIODKETHOE
OBPA3OBATEJBHOE YYPEK/JAEHHE BbICHIEI'O OBPA30OBAHHS
WIYTAHCKHI FOCYJAPCTBEHHBIA MEAATOMMYECKWI VHUBEPCUTET»
(I'BOY BO «II'TTY »)

Huerutyr GuInko-MaremaTHecKoro odpazosanun, HHGOPMAUHONNLIX |
00CAYKHBAIOIMHX TEXHOJOHH
Kadeapa pyraaMenTadbHOR MATEMATHKH

YTBEPAKIANO
Bpuo gupestopa Muctiryta dmsuko-

M&TGMBTH'-ICCI\,OIQ GpasoBaH s,
M Y AHBRIOLLUN

u'ﬂw,, TN

2
=

=

g

ot
=

o

f‘("le .

[Mpunokenue & pabovel nporpamme \'qeﬁs@n_,sumnmmmru

GOOHJ OUEHOYHBIX CPEHC’I’B
A5 NPOBEACHIS TEKYIIEIrD KOHTPO.S # IPOMEKYTOUHOM aTTecTaluHn
0BYUAHXCH N0 JHCHHIIHHE

Aarebpa

Mo nanpasaennio noaroroskn 01,0301 Marematuka

[podnas noaroroskn MatemarHdeckue u UHDPOBLIE TEXHONOIHK B 0GPA30RaHHH
Keaandurauns spsnyckunka Sakanasp

Dopma oOyHeHnn OuHaN

Kype 1, 2

PaspaboTung
nouent Cxpuununkosa A.B.
Sasenytowuli kadepoil (hyHraMeHTATBHDH
MATEMATHKH
7 —Temunkosa C.B.
'ﬁpomxon

OT «/1 » ﬂLLbOM 2025r. Ne_ &£

Jlyranek, 2025




1. TACHIOPT ®OHJIA OIIEHOYHBIX CPEJACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn oneHouHbIX cpeactB (POC) — HeoThemsieMas 4acTh paboueit IporpaMmbl
JTUCIMIUTMHBI «AJredpa» W MpenHa3HaueH A KOHTPOJS M OIIEHKH 00pa30BaTeIbHBIX
JIOCTHKEHHUH CTYICHTOB, OCBOMBIIUX MPOTPaAMMY JUCIUILTAHBIL.

1.2. Hean u 3aga4u GOoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOJITOTOBKU OOYYarOIIErocCs
tpeboBanusiMm PI'OC BO OGakanaBpuata mo Hampasienuto noarotrosku (01.03.01
Martematuka, yTBEpKICHHBIM NpHKa3oM MuHucTepcTBa 00pa3oBaHUWA W HAyKH
Poccuiickoit ®enepauun ot 10 suBaps 2018 1. Ne 8 (¢ uU3MEHEHUAMH U
JIOTIOJTHEHUSIMH ).

1.3. Ilepeyenr kKommereHuuii, ¢GopMuUpyeMbIX B MNpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMBbI

[Iporiecc ocBOEHUS NUCHMIUIMHBI HAampaBiieH Ha (OpMUPOBAHHE CIEAYIOIMIMX
KOMIIETEHIIUA 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/3a4eT (MMCbMEHHBIN ) 50
Hroro 3a cemecTp: 100

HakxonureabHasa cucremMa oneHuBanud mo 100-0abH0M KaJje

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 AocTUKEHHUs ['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 FeHETHUECKHUX an(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 Yncia U (POPMBI MpeICTaBICHHS.
2. Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B aireOpandeckoil (TpuroHomeTpuueckon) hopme u 1mo
KaKUM MpaBUjIaM MPOBOATCS apu(MeTHIeCKre Onepaluy HaJ HUMU
3. Urto o3Hayaer B ONpelNElIeHMM KOMIUIEKCHOTO uuciaa ¢pa3a «ynopsiaodeHHas mapa
JIEMCTBUTENBbHBIX YnCen»?
4. B xakoMm ciydae KOMIUIEKCHOE YUCIIO SIBISETCS OOBIYHBIM JIEHCTBUTEIBHBIM YHCIIOM?
5. Ilpu kakux ycIOBHSIX CUMTAETCA, YTO JBA KOMIUIEKCHBIX YKCIIa PaBHBI?
6. Ilo kakuM mpaBuIaM OCYIIECTBIAIOTCS NEHCTBUS U HAXOIATCS: CyMMa, pa3HOCTb, POU3BEACHHE
Y YaCTHOE JBYX KOMILIEKCHBIX YUCEN?
7. Kakoe KOMIUIEKCHOE YMCIIO HAa3bIBA€TCS CONMPSIKEHHBIM K 3aJJaHHOMY M KaKMMH CBOICTBaMH OHO
oOmamaer?

O 00 1O\ DN K W —



8. UrTo Ha3BIBAIOT «MHUMOM €IMHUIICH», KaK €€ 0003HAYaIOT, U YTO MOJY4aeTCsl IPH BO3BEACHUU €€
B CTapUIyIO CTENEHb ?
9. UYrto Ha3BBAIOT KOMIUIEKCHOM IIIOCKOCTBIO, JEHCTBUTECILHOM W MHHMOH OCIMH M Kak
n300paxkaeTcs KOMIIJIEKCHOE YMCIIO HA KOMILJIEKCHOM IIJI0CKOCTH?
10. YTo Ha3bIBAIOT «MOAYJIEM» H «apryMEHTOM» KOMIUIEKCHOro 4yucia? KakoBbl MX BO3MOXHbBIE
3HAUYEHMS /111 MHOXKECTBA TOUEK KOMIUJIEKCHOM TII0CKOCTU?
11. B kakux mpenenax 3Ha4eHUN HaXOUTCS «TJIABHOE 3HAUYEHHE apryMeHTa KOMIUIEKCHOTO yucia?
12. 3anummuTe KOMIUIEKCHOE YHCIIO B alreOpanveckod W TPUTOHOMETPUYECKOW (opMax, a TaKKe
OCHOBHBIE COOTHOIIICHHUS CBSA3BIBAIOIINE UX.
13. Ilo xakuM mpaBUiiaM OCYIIECTBISAIOTCA JCWCTBUA HAJl KOMIUIEKCHBIMM 4YHMCIaMH B
TPUTOHOMETPHUUYECKON (hopMe: TPOU3BEIACHNE, BO3BEICHHUE B CTEIICHD, JieJieHUe?
14. Kakoii Bum mumeer ¢dopmymna MyaBpa npu BO3BEJICHHH KOMILIEKCHOT'O YHCJIa B HATypaJIbHYIO
CTENEHb?
15. Yrto Ha3bIBaIOT «KOPHEM N-H CTENEHU U3 KOMIUIEKCHOTO YnCia?
16. CkobKO BO3MOXHBIX 3HAUEHUN UMEET KOPEHb CTEIIEHU N=5 U3 KOMIUJIEKCHOTO ymucia z= 1-21 ?
17. Kak Boirsaaut oOmiast popmyna MyaBpa A U3BJICUEHUS KOPHS N-il CTETIEHU U3 KOMILJIEKCHOTO
yucna ?
18. Kak BbIrnaauT nokaszarenpHas (hopMa KOMIUIEKCHOTO YHCIIa U 3alKcbiBaeTcs popmyna Diinepa?
20. C mnomorpio ¢GopMynsl Diiyiepa 3alUIIATE ONEPAMH YMHOXCHHS, JICICHHS, BO3BCICHUS B
CTENEHb U U3BJIICYCHUS KOPHSI.
21. Kakas cuctema ypaBHEHHM Ha3bIBa€TCsl OJJHOPOIHON?
22. Chopmynupyiite Teopemy Kponekepa-Kanemnu?
23. JlaiiTe reoMeTpUYECKYI0 HHTEPIPETALINIO
24. Kakue MeTo/ibl PELICHHS CUCTEM JINHEHHBIX YPAaBHEHU Bbl 3HAeTE?
25. Korga ogHopoHasi cucteMa uMeeT HEHYJIEBOE perieHue?
26. Uem pyHnamMeHTalIbHASL CUCTEMA PEIICHUN OTINYAETCS OT YaCTHOTO PeLIeHHs?
27. YTo HA3BIBAIOT XapaKTEPUCTUUCCKUM MHOTOUJICHOM M YPaBHEHUEM MaTPHUIIbI?
28. YTo Ha3bIBAIOT JIMHEWHBIM IPOCTPAHCTBOM?
29. Kakue BEKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU?
30. B yem 3aknro4aeTcsi CBOMCTBO aIUTUBHOCTH JUHEHHOTO TPOCTpaHCTBA?
31. Kak 0003HauaoT TUHEHHOE 1-MEPHOE MPOCTPAHCTBO?
32. CpopmynupyiiTe OCHOBHYIO TEOpPEMY alIreOphl.
33. Kakne MHOTOUJIEHBI HAa3bIBAalOT CHMMETPUYECKUMU?
34. 3anummure deMeHTapHbIe (UM OCHOBHBIE) CHMMETPHUYECKHE MHOTOWJICHBI
35. 3anummre 061y (GopmMyly WIM MPOU3BOIANIYI0 (YHKIMIO 3JIEMEHTApHBIX (MM OCHOBHBIX)
CUMMETPUYECKUX MHOTOWICHOB

IIpakTHyeckue 3a1aHus
1. Beraucants MaTpraHsIi momuaoM P(A), rae p(x)= x°- 3x + 9,

-2 3
A= .
5 -1
2. Pemmts cucreMy ypaBHEHMM MeTozioM [aycca
3x, +4x,+ x;=5
- X, +2x,+3x; =5.
5x, —x, —=2x;=5
3. BBIYMCIUTD ONpEAEIUTENb MATPUIBl CUCTEMBI U3 1.2
a) TI0 MPaBUITy TPEYTOJILHUKOB
B) pa3NOKEHUEM OIPEACTUTENS MO CTPOKE (CTONOIY)

4. PewmuTh cucTteMy ypaBHEHHUH € MOMOIIBIO OOPATHOI MaTpUILIBI (BBIHUCATH OMPENEIUTENb CUCTEMBIL,
BCE aJredpandeckre JOMOIHEHUS, IPUCOEITMHEHHYIO MAaTPUILy CUCTEMBI).



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

5. Pemmmts cucremy ypaBHeHu# u3 1.4 no npasuiny Kpamepa.
6.  PemuTh MaTpu4yHOE ypaBHEHUE:

-3 =2 2 1
X =
8 5 3 4

7. WccnenoBarh CUCTEMY JIMHEWHBIX YPABHEHH Ha COBMECTHOCTH M HEOIPEIAEIECHHOCTb, HE pelias
ee.

X —2x, + x; =-1
3x,+ x, —4x; =11.
4x,— x, — 3x; = 8
8. HccnenoBath cucTeMy JHMHEHHBIX ypaBHeHMH. Ecim oHa coBMecTHa, yka3aTh Oa3HCHBIH MHHOD,

0a3ucHbIe 1 CBOOOAHBIC TIepeMeHHbIe. Pemmth cuctemy metonom Kpamepa. Brimucares obmiee u ogHO
YaCTHOE PEILCHHUE.

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 31

0O 1 0 3

10. IIpuBecTn K KAHOHUYECKOMY BU/1y YPaBHEHHE IMOBEPXHOCTH (OTBET: SJUIMNTHUYECKUI LIMIUHID):
2 2 2 _
2x; +x5 +2x5 —2x,x, +2x,x; +4x, —2x, =0. Coenats yepTex.
11. TIpuBeCTH K KAHOHMYECKOMY BHJly yPaBHEHHE MOBEPXHOCTH: 2, + X5 — 4x,x, —4x,x, = 16.

12. TIpuBecTH K KAaHOHHYECKOMY BU/Iy YpaBHeHHe JUHHM: 4x; + x5 —4x,x, —2x, —14x, +7 =0.
13. IlpuBecTu K KAHOHUYECKOMY BHIY YPaBHEHHE IOBEPXHOCTH:

2x] +2x5 +3x7 +4x,x, +2x,%; +2x,%, —4x, +6x, —2x, +3=0.
14. 3anmcare KBagpaTHuHylo (GopMy B MaTPHYHO-BEKTOPHOM BHpAE. BBIACHHTH, SBISCTCS JH
KBagpaTU4yHass  (opma  TOJNOKMUTETBHO  ONPENCNCHHOW,  OTPUIATETIBHO  ONpPEAETIECHHOH,
HeonpenenenHoi. ¢ =3x; —x; +2x; +6x,x, + 2X,X;.
15. Obpa3yroT 1 MOArPYyNITy B TPYIIE BCEX OPTOrOHAIBHBIX ONEPATOPOB €BKINA0BA MPOCTPAHCTBA:
a) TOAMHOXKECTBO OIEPAaTOPOB C OIpEAENUTENEM, PaBHBIM 1;0) MOAMHOXXECTBO OIEPAaTOPOB C
OIIPEACIINTENEM, PABHBIM -17

—4

7. . . <
16. [lanbl 1OBa KOMIUIEKCHBIX YHUCIA Z, =1—51; z, =—7-2i. HailTu a) 3HadyeHue L

%)
anreOpanyeckoit hopme, 0) ans yncna z =2 —2/3i naiitn TPUTOHOMETPHYECKYIO (OpMy, HAHTH 77,
HAHTH KOPHH ypaBHeHHS W + z = 0.
17. OmnpenienuTh Ha KOMIUIEKCHOM TNIOCKOCTH 00J1aCTH, 3a/1aBaeMbIe YCIIOBUSIMHU:
D]z|=52)]z£6;3)|z—Q+)|<3;4) 6<|z—i|<T.
18. byaet nmu aqAuTUBHON/MYJIBTHTUIMKATUBHON TPYNION HenbiX unucerd: (Z,+), (2Z,+), (Z,*),
(Z\{0},+), 2Z\{0},°).

IIpumepHbIi BApDMAHT KOHTPOJIbHON PadoThI



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

-1 1 1 0
2. BeruucnuTe 3HaueHue BoipakeHust P(A) = A? - 4-A+ 13-E,rne A= ( 5 3] E= (O J.

3. BeIUMCINUTG TJIABHBIN ONPEACIUTEL MATPHUIIbI CUCTEMBI 3aJ1aHus 1.
4. VccrnenoBaTh CUCTEMY JIMHEHHBIX YPAaBHEHHI HA COBMECTHOCTh M HEOIIPEACIICHHOCTD, HE Pellias ee.
X +x,+ x; =3
2x,— x, + x; =2

X+ 4x, + 2x; =5
2.2. OueHOYHBbIE CPeACTBA JJIs1 MIPOMEKYTOYHOM aTTecTaluu (IK3aMeH)
. IToHsATHE OPTOrOHATBHOTO U OPTOHOPMHUPOBAHHOTO Oa3ucOB. OCHOBHBIE TEOPEMBI.

. OnpenenuTh COBMECTHOCTh CUCTEMbI JIMHEHHBIX YPaBHEHUM:
- i i ey R i o e e |

N =

b e e i el O i P
2xy +11x, +lax +25x, + 222, =4
3. Pemuts MatpuuHoe ypaBHenue AX=B rae
4 3 B S 33

4. TlonsTue eBkiIMa0Ba NpocTpaHcTBa. CBOICTBA HOPMBI BEKTOPA.
. PemmTs cucreMy ypaBHEHMI MaTpUYHBIM METOJIOM

Sx—y—z=10
x+2y+3z=14
dx+3v+2z=16

9]

6. Jlanbl 1Ba KOMIUIEKCHBIX uMcia z, =1-i; z,=+3+i. Haiitu: a) npencrasnenue 7, u 7, B
TPUTOHOMETPHUYECKOM U MOKa3aTeNbHOU (opmax, 0) IMOKa3aTh Z; U Z, Ha KOMIUIEKCHOM IIIOCKOCTH U

HalTH UX CYMMY I'€OMETPHUYECKH.
7. Jlunelinoe n-MepHOE MPOCTPaHCTBO. basuc u pasmepHocTh. Teopemsbl 0 Oazuce.
8. BBIYMCIINTH paHT MaTPHIIBIL.

Ju o0 B

1 2 1.3
=4 206
i 2 % i3

3 DB, 8., B
9. B mpoctpanctee V° 3aman 6asuc ¢ “1* “2- & Bextops
¢

g =58 —&, -1g,,
'

Ez = 251+ 352,
'

06pa3yIoT HOBBI1 6asuc ¢’. HaiiTi koopauHAaTH BeKTopa £
10. IToHsATHE IMHEHHOTO U BEKTOPHOI'O IPOCTPAHCTB.
11. TTonsitue omHopoaubix U HeoaHopoaHbIX CJIAY. IMonstue pemenus CJIAY: ol1iero, 4acTHOTO.

=2 +92:-% g yopowm Gasmuce ¢’



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. loka3ats, 4To BeKTOpEl p ={1;3;0}, q={2;—11}, F={0;—1;2} oOpa3yroT Oa3uc u HalTH

KOOPIMHATBI BEKTOPa a ={6;12;—1} B 3TOM Oa3uce.

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. HaiitTm MakcuManbHOE YHCIO JIUHEWHO HC3aBUCUMBIX BCKTOPOB B CHUCTEMC
x, = {2,134} x, = {1,513}, x, ={-1,0,2,5}, x, = {0,-6,4,6}, x, = {1,6,-2.1}.

20. Jloxazarh, 4TO cHUCTEMa MMEET HETPUBUAJIbHBIE PEUICHHS U HAUTH (DyHIaMEHTaIbHYIO
CUCTEMY pe].].[eHHﬁI

2x, + 2x, — 3x; + 5x, — 4x5 =0
-x, — 2x, + 3x; — 4x, + 2x; 0
-X, — X, + x5 — 2x, + X5 0

- X, + x3 — x, — x5 =0

21. TpuroHomeTpruyeKas ¥ EKCIIOHEHIHAIbHAsE (POPMBI IPECTABICHUS KOMILICKCHBIX YHCEI.
22. laHo: X, = {2,—1,3,4}, X, = {1,5,1,3}, X, = {— 1,0,2,5}, X, = {0,—6,4,6}, X5 = {1,6,—2,1}. Bri6pats ux B

KadyecTBe 0a3UCHBIX €,,6,,6;,€6, 1 3alucatb MaTpully nepexoaa ot Oasmca €, K 6a3Hcy €,,65,€,,€,.

2 -13 6
23. BBIYMCIIUTD ONPENETUTEND [y ‘31 é 421 —} , 1) pa3oxuB ero 1o 3JeMEeHTaM BTOpPOIl CTPOKH,
1 10 3

2) moJIy4uB MpeIBAPUTENILHO HYJIM B KaKOM-TMOO CTPOKE MM CTOJIOIIE.
24. Bo3BeaeHMe B CTENIEHb M U3BIICUEHUE KOPHS U3 KOMILJIEKCHOTO YnCIIa

-2 0 1 0 23
25. PemnTh MaTpU4YHOE YpaBHEHUE | 1 3 4 |.-X=|-1 -4 4
I -1 -2 3 -42

26. Pemuth ypaBHEHHME: 72 -82+11+12i=0.
27. DpMUTOBBI KBaIpaTU4HbIE (POPMBI
28. HaiiTu coOcTBEHHbIE 3HAYEHHUS U COOCTBEHHBIE BEKTOPHI ONEPATOpa, 3a/laHHOTO B HEKOTOPOM

0O 1 0
6asuce matpurnieit | —4 4 0.
-2 1 2

29. 'eomeTpuyeckoe N300pakeHNe KOMIUIEKCHOTO YnCiia
30 McerenoBaTh Ha 3HAKOONPEAETIEHHOCTD 3X+10xyz+3y*-22°-14yz-3x2+1=0
31 DkcnoHeHIMaNbHas (hopMa KOMIUIEKCHOTO YHCIIa



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
Marpuneid A=-3 5 -3
3 -6 2

38 Haiitu xapakTepuUCTHUECKYI0 MaTpUIly, Xap. ypaBHEHHUE, Xap. KOPHHU, COOCTBEHHbIC 3HAYCHUS U
BEKTOpBI JIMH. OIepaTopa ABEKT. MPOCTPAHCTB, KOTOPBIH B HEKOTOpOM Oasuce 3ajaH MaTpuLeil

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

39 M300pa3uTh Ha KOMILIEKCHOM IMIIOCKOCTH 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 MPEOOPA30BAHUS, TTOICTAHOBKH.

41 TIlokaxwuTe, 4YTO MHOXECTBO BCEX B3aMMHO-OJIHO3HAYHBIX OTOOpPAXKEHHH HEMyCcTOro
MHOkecTBa X Ha ce0s C oneparueil — KOMIO3UIMend Ipeodpa3oBaHuil — sBIsIeTCA Tpynnoit. byaer mu
oHa abeneBoii?

42 Jloxaxxute, 4To MOAMHOKecTBO U3 C ecTh MyJAbTUILTUKATHUBHOM rpynmon Q* = Q\{0}.
43 Tonstue rpynmsl, abeneBoit rpynmnsl. [Ipumepsr
44 TlokaxxuTe, 9TO MOJYrPYIINa B3aMMHO-0THO3HAYHBIX OTOOpaKEHUI MHOYKECTBa X Ha ce0s, KoTopas
BMECTE C KaKJbIM OTOOPaKEHUEM COACPKHUT 0OpaTHOE eMy
45 Jlokaxkute, uTo MHOXECTBO aob =HO/l(a,b) sBnsercs moayrpymnmoi
46 Tlonarue uuknanuecko rpymnmsl. [lopsaok rpymnisl, 351eMeHTa
47 lokaxkute, 4To noAMHOXkecTBa U3 C ABJISAIOT MYyJIbTUILUIMKATUBHOM rpymnmoil {xeR: x> 0).
48 JlokaxxuTe, 4UTO MHOKECTBO a o b = a; sIBJIIeTCs MOMYTPYIIoi
49 Tonstue tadbmuusl Kamu. [Ipumep
abec

50 ITpoBepHTh, UTO MHOKECTBO MAaTpuLl <| 0 a b ||a,b,c€Z ;. ¢ OOBIUHBIM CI0KEHHEM U
0 0a

YMHOXEHHUEM siBiiseTcs KoiablioM. OHO koMMyTaTuBHO? Coznepxut eqununy? Ecnu na, To ykaxure
oOpatumble 371eMeHThl. HaliTu Bce JenmuTenu Hylis, €ClIH OHHU eCTb.

51 Ilokaxkurte, 4TO MHOKECTBO BCEX BpAIICHMH IMJIOCKOCTH BOKPYT (pukcupoBaHHOM Touku O U Bcex
OTPaXKEHUH TIOCKOCTH OTHOCHUTEIBHO BCEX MPSAMBIX, IPOXOJAMINX Yepe3 TOUKy O sBISETCS IPYIIION.
byner 11 ona aGeneBoii?

52 IloHsATus noarpynnsl ¥ noayrpynmsl. IIpumepsl

53 Jlokaxwute, yto noaMHoxkectBo U3 C {z€C: |z| = 1} aBnseTcs MyIbTUIUIMKATUBHON TPYTIOH.

54 Tlonstue nzomopdusma, romomopduszma, aBromopdusma. Anpo u 06pa3 romomopduzma

55 JIOKaXuTe, YTO MHOXKECTBO Z' (HEOTPHIATENBHBIE) C OOBIYHBIM CJIOXKEHHUEM M YMHOXKEHUEM
aBIseTcs KoyubloM. COIEp KUT JIM OHO €ANHUILY? YKaXuTe 0OpaTHUMbIE 3JIEMEHTHI.

56 Omnpenenute, sBsieTcs anredpanueckoii onepanus aob =logy a Ha mogmHoxectBe {xeR: x>0}
MHOKecTBa R; OyneT mu oHa KOMMYTaTHBHA, aCCOIIMAaTUBHA?



