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MecTo AMCHMILVIMHBI B CTPYKType 00pa3oBaTeIbHOM NPOrpaMmbl

Hucnurnnuna «Jlunelinas anre6pay OTHOCUTCS K TUCIUTIIMHAM 00s3aTebHON YacT biioka
1. Jucturmumnel (Moxynu) I[IpenMeTHO-MEeTOAMYECKOTO MOIYNS y4eOHOro IUIaHa OCHOBHOMN
npodeccuoHanbHOM 00pa30BaTENbHON MPOrpaMMbl  BBICIIETO OOpa3oBaHHs — MPOTrPaMMBbl
OakanaBpuata no HampasieHuto noarotroBku 44.03.05 INegaroruueckoe oOpa3zoBaHue (¢ AByMs
npopuIsIMU  TOJATOTOBKH), HampaBiIeHHOCTh (mpodmib) o0Opa3oBaTeabHON  MPOrpaMMBbl
«Matemaruka. IHOCTpaHHBIH S3bIK», OYHON (POPMBI 00y4EHUSI.

JucuuninHa onupaeTcs Ha pe3yabTaThl 00y4ueHus, chopMUpOBaHHBIE B paMKaX IKOJIBHOTO
Kypca MaTeMaTukKu | JAUCHUTUIMHBI OCHOBBI BBICIHICH anreOphl, NpakTuku lIpenmeTHbIN
MPAKTUKYM 10 MaTeMaTHKe.

Pe3ynbrarhl W3ydeHUs AWCHMILIAHBI SBISIOTCS OCHOBOW JIsSi WM3YYCHUS TUCIHUILUIMH U
MPOXOXKACHUS MpakTUK: Teopus uncen u AuodanToBsl ypaBHeHUs, HucioBbie cuctembl, OCHOBBI
TEOpHH anredpanyeckux CTpyKTyp, OcHoBanus apudmMeTnkd, AnreOpa MHOTOUICHOB,
Matemaruueckasi IOTUKa U TEOpHUsl allrTOPUTMOB, [IpukiaaHbie BOMPOCH! alnreOpbl B 3KOHOMUKE,
anreOpanvyecKre METOJbl PEeIIeHUs] TeOMETPHUYECKUX 3anad, Teopus QyHKIUH KOMILIEKCHOTO
MEePEeMEHHOT0, YueOHas (HaydHO-HCCclieoBaTenbCcKasi padoTa, MoydeHrue MepBUYHBIX HABBHIKOB
Hay4YHO-UCCIIeIOBaTeNIbckold  paboTel) KypcoBass pabora Nel w i TpOXOKIEHUS
roCcy/1apCTBEHHOW UTOTOBOM aTTeCcTalluu

1. IlepeyeHsr mMIAaHMPYEeMBIX Ppe3yJbTaTOB o00y4eHHsi (00pa3oBaTeJbHBIX
pe3yJbTaToB) MO TUCIHUILINHE

[eabl0 OCBOCHHS JUCIHUIUIMHBI ~ SBJSICTCS  IMOATOTOBKA Yy4YUTENsS K  Oymymieu
npohecCHOHANBHOM NIeATENbHOCTH: (HOPMUPOBAHUE CIIOCOOHOCTH K TMPENOJIaBaHUI0 Y4eOHOTO
npeaMera anreOpa, Kak B OOBIYHBIX 00I1€00pa30BaTENIbHBIX KJlaccaX, TaK M B KJjaccax ¢
yrayOJIeHHBIM H3y4YeHUEM MaTeMAaTUKH.

3agaveidi OCBOCHHMS JUCHUIUIMHBI  SBJSICTCS — 3aKpPEIUICHHE YMEHUH  MPOBOIUTH
MaTeMaThuyecKre nmpeodpazoBaHus BRIPAXKEHUI, 0Tpab0TKa MOHATUHHOTO arapara MaTeMaTHKH,
TEXHUKU TPOBEJCHUS MATEeMATHYECKUX PACUeTOB, (OPMHUPOBAHUE U 3aKPCIICHHEC YMEHUS
MPOBOANTH CTPOTHE a0OCTPAKTHO-JIIOTUYECKHE JOKA3aTeNbCTBA, PEIIaTh 3a/adydl MOBBIMICHHON
CJIO)KHOCTH IIKOJIBHOTO Kypca MaTeMaTHKH.

B pesynbrare ocBOeHMsS TpOrpaMMbl OOYYaroIIMIiCs AOKEH OBJIAETh CIEAYIOIIMMHU
pesyiapTaTaMu oOydeHuss (B TaOJWIle TIPENCTAaBICHO COOTHECEHHWE 00pa3oBaTEIbHBIX
PE3yNbTAaTOB O0YUYEHHS MO AUCIUILINHE C MHANKATOPAMH TOCTHKEHUSI KOMIIETSHIINHN )

Komnerenuus u O6pazoBaTenbHbIE Pe3yIbTAThl IUCIUILTHHBI
HHIUKATOPEI €€ (9Tansl popMUpPOBaHHUS TUCIMIUIHHBI)
JIOCTUKEHHUS B
3HaeT VYMmeer BJIAJIEET
JUCIMIIIIMHE
[IK-12 - Cnoocoben

BBIJIETISITh CTPYKTYPHBIE
AJIEMEHTBI, BXOJAIINE B
cUCTEMY MO3HAHMS
peaMEeTHOH 06JacT (B
COOTBETCTBHUU c
npoduaeM H ypOBHEM
oOyueHwus),
aHAJIM3UPOBATh WX B
€JMHCTBE COJIEPIKAHUS,
(hOpMBI M BBITIOJHIEMBIX
GyHKUIUH.

[IK-12.1. 3Haet
(hopMyITHpOBKH
ONpeIeIICHUH,

coJiep KaTesIbHOe




3HAaUYCHUC TCPMHUHOB U

MOHATUA  MpPEeIMETHOU
obnactu, TmTpaBuiIa H
AIITOPUTMBI
OTICPUPOBAHHUS c
00BEKTaMH TIPESIMETHOM
obOacry, IIOHUMAET
B3aUMOCBSI3b MEXKTY
CTPYKTYPHBIMH
3JIEMEHTAMH; nMeer
MpeCTaBICHUE 0
(hyHKIHSIX u
MPAKTUIECKOM
MPUMEHEHUH

M3y4aeMbIX OOBEKTOB.
IK-12.2. Ymeer
BBIACIATH )41
aHaJM3NUPOBATh
CTPYKTYpHBIE
QJICMCHTBI, BXOAAIIHNEC B
cucTEMY TIO3HAHUS
MpeIMeTHOW  00JIacTH;
OIIpeIeIIATh
JIOTHYECKYIO
B3aMOCBSI3b
KOMITOHEHTaMHU
MpeIMETHOW  00JIacTH;
CTPOUTH JJOI'M4Y€CKHU
BEpHBIC u
000CHOBaHHbIE
paccyxIeHus;; penath
3a1a4u IpeIMETHOM
o0JacTu.

MEXITY

OP-1.
OCHOBHBIE TOHATHS
JUCIUIIINHEI,
OTIpeICTICHHUS,
COZIEPIKATEIIbHOE
3HaYCHHE TEPMHHOB U
HX B3aUMOCBSI3b,
aJTOPUTMBI
IIOKA3aTeILCTB U
peuieHus 3a1a4

OP-2
Pewate 3amaun no
JUCIUILTUHE,
MIPOBOJIUTH
JTIOKA3aTeNIbCTBA,
KJIacCH(PHUITPOBaTh U
CHUCTEMAaTHU3UPOBATh
OCHOBHBIC N3y4aeMbIC
00BEKTHI, CTPOUTH
JIOTUYECKH BEPHBIC
paccyxaeHus

[IK-14. CrocobOen
yCTaHaBIIUBATh
coJiep>KaTeNbHbIE,
METOAOJIOTUYECKUE |
MHUPOBO33pEHUECKHUE
CBSI3U peaIMETHON
obmactu (B
COOTBETCTBHU c
npopusieM W YpOBHEM
o0yueHUs) co
CMEKHBIMH  HAYYHBIMA
obmacTsaMu

UIIK-14.1. 3naet posb u
BO3MOXHOCTH
MPUMEHEHHUsT ~ armapara
npeaMeTHoH obiacTu B
CMEKHBIX Hay4HBIX
o0nacTsx, X
METOJIOJIOTUYECKOEe |
MHPOBO33PEHUYECKOE
3HAYCHHUE; nMeer
npeJcTaBiIeHue 0
MEXIUCIUIUINHAPHBIX
CBSI3AIX, HaYYHBIX

OP-3. BO3MOXXHOCTH
HpI/IMeHeHI/ISI
HO.]'Iy‘-IeHHI)IX CBC}ICHI/Iﬁ
K PEILICHHUIO 3a/1a4
IIKOJILHOTO Kypca
MaT€MaTHKH, a TAKXKE B
CMEKHBIX HAYYHBIX
obnacTax

OP-4. pemats 3a1aun
IIKOJILHOTO Kypca
MaTeMaTHKH
MOBBIIICHHON
CJI0XHOCTH, PeIIaTh U
COCTaBJISATh
MPHUKJIATHBIE 33/1a49U 110
JUCIUTLTAHE




MeTOoJ1ax CMEKHBIX
obnacteit

UIIK-14.2. Ymeer
OTIpeAETATh poTb
MONYYCHHBIX  3HAHUI

IS CMEXXHBIX 00acTei
Y JUTS IKOJIHOTO KypCa,
MPUMEHSTh TIOJTYYCHHBIC
3HaHHSA B  PCIICHUHU
MIPUKJIATHBIX 3a/1a4.

OIIK-2 Cnocoben
Y4acTBOBaTh B
pa3paboTKe OCHOBHBIX U
JOTIOJTHUTEIILHBIX
00pa3oBaTeIbHBIX
MPOTpaMM,
pa3pabaThiBaTh
OTICTbHEIC ux
KOMITOHEHTHI (B TOM
qucie c
WCTOJIb30BaHHEM
nH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA).

OIIK-2.2. [Ipoextupyet
WHIUBUTyaTIbHbIC
o0Opa3oBaTesbHbBIC
MapIIpyThl OCBOCHUS
porpaMM y4eOHBIX
KYpPCOB, JUCIUITIINH
(Mopymeit), mporpamMm
JIOTIOJTHUTETEHOTO
o0pa3oBaHus B
COOTBETCTBHU C
o0pa3oBaTeIbHBIMU
MOTPEOHOCTIMHU
00yJaronMxcsl.

OP -5. npoekTupoBaTh
(hparMeHTHI IpOTrpaMM
yueOHBIX KYPCOB,
JHMCIHIUIAH, TIPOTPaMM
JIOTIOJTHUTEIEHOTO
00pa3oBaHMs, a TAKKE
VH/IMBU/TyaJIbHBIX
00pa3oBaTeIbHBIX
MapIIpyTOB C y4ETOM
00pa30BaTEIbHBIX
MOTPEOHOCTEH
oOyJaromuxcs

2. O0beM IMCHUILIMHBI B 3aYeTHBIX eIMHULAX C YKa3aHHEM KOJIHYeCTBA aKaJeMHYeCKHUX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYI0 paldory ol0ydamommxcs ¢ mpemnojasareseMm (1o
BU/AaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSATEJIbHYIO padoTy 00y4yarommxcs

VYueOHble 3aHATUS Dopm
[Ipakt 2
Bcero P JlaGop poM
MYECK Camoc
Howmep Jlexn aTOpH eXYyT
ne TOSIT.
ceMECTpa pr)IOCMK un, bIC pa60T OqVHO
qac 3aHITH 71
3aHSTH a, yac aTTeC
3au. en. Yacel 4, "ac s, 4ac
Taluu
2 4 144 24 40 - 53 9K3aMeH
Hroro: 4 144 24 40 - 53 27




3. CoaepxaHue THCHUILVIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3lejaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYECKHUX YaCcOB U BUAOB y4eOHbIX 3aHATHIA

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUUECMEA AKAOEMUYECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonmuaecTBo yacoB 1o ¢popmam opraHu3aium
oOy4eHus
Camocrt
HanmeHnoBanue pasnena u TeM Tleximo TpakTs TaGopa
OSITeNTbH
HHbIE YEeCKHE TOpHBIC as
3aHSITHS 3aHSTHS 3aHSITHS
pabora
2 cemecTp
Matpulibl 1 BEKTOPHbIE IPOCTPAHCTBA 12 22 - 40
JIuHelHbIe OnepaTOPhl M KBaIPATUYHBIC
patop P 12 18 . 40
dbopmbl
Bcero mo aucuumianne: 24 40 - 80

3.2. Kpamkoe onucanue codepicanus mem (pazoenog) OUCUUnIuHbl

Kparkoe cogep:xanue kypca (2 cemectp)
1. BekTOpHBIE IPOCTPAHCTBA

Marpuusl 1 onepanuy HajJ HUMHU. BeKTOpHBIE NPOCTpaHCTBA M NMOANPOCTpaHcTBa JIMHEHHas
3aBUCHUMOCTb U HE3aBUCHMOCTbh KOHEUHOM CHCTEMBI BEKTOPOB. PaHr 1 6a3uc cucTeMbl BEKTOPOB.
OKBUBaJIEHTHBIE CUCTEMBI BEKTOPOB, CTYIIEHYAThIE CUCTEMBI BEKTOPOB U CTYIEHYAThIE MAaTPUIIBL.
Panr marpunsl. Cucremsl auHeHHbIX ypaBHeHU. Cnoco0 ['aycca pemienust cuctem. Pemienue
CUCTEM JIMHENHBIX YpaBHEHMH 10 npaBuiy Kpamepa

2. J/InneliHbIe onIepaTopbl M KBaJApaTH4YHbIC (POPMBI

Jlunelinble omepaTopbl. MaTpullbl JHHEHHBIX omepatopoB. Ilepexon ot Oaszuca k 0Oasucy.
CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHUS JIMHEHHBIX orepatopos. [IpuBenenne MaTpuIis!
JUHEWHOTO omeparopa K AuaroHaabHON dopme. HTepakTHBHBIE (POPMBI: COCTABJICHHE TECTOB,
paboTel B Mukporpymnmnax. bununeiinsie u kBagpatudasie ¢opmbl. CKalspHOE MPOU3BEACHUE.
[TpuBenenue kBagpaTuuHOi popmbl kK kKaHOHHUEecKoMy Buay. Kpurepuit CunbBectpa.

4. TlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHUsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

CamocrosrenbHas paboTa CTYIACHTOB sIBIsieTcs 0co00i (opMoii opraHu3anuu yueOGHOro
mpoluecca, MpeacTaBisionias coOOM IUIaHUPYeMylo, [03HABaTENbHO, OPraHU3allMOHHO U
METOJMYECKH HAIpPaBIAEMYIO JEATEIBHOCTh CTYACHTOB, OPUEHTUPOBAHHYID HA JIOCTHIKEHUE




KOHKPETHOTO  pe3ylbTaTa, OCYIIECTBIIEMYI0 ©0€3 TMpsAMOH IIOMOIIM  IPErnoAaBaTels.
CamocrosiTennbHas paboTa CTYIEHTOB SBIIETCS COCTAaBHOM YaCThIO YUeOHOW pabOTHl U MMEET
LENBI0 3aKpeIyIeHUE W YriyOJeHne MOJy4YeHHBIX 3HAHWHA M HaBBIKOB, ITOMCK U MPHOOpETeHne
HOBBIX 3HaHUi{, a TAK)KE BBINOJIHEHNE YUE€OHBIX 3aJJaHUH, HOATOTOBKY K IPEACTOSIIUM 3aHITUAM
U 9k3aMeny. OHa IpeycMaTprBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HAMKMCAHHUE TOKIA/IOB,
BBINOJIHEHHE TBOPYECKUX, HHAUBUIYAIbHbBIX 33JJAHUH B COOTBETCTBHM C y4eOHOW Iporpammoi
(TeMaTHYeCKUM IUTAHOM M3YYEHHS TUCHMIUIMHBI). Tema JIsi TAKOTO BBICTYIUICHHSI MOKET OBITh
IpeJIoKeHa MpernoAaBareneM WM n30paHa caMUM CTYAEHTOM, HO MaTepuall BBICTYIJIEHUS He
JOJDKEH  AyOnupoBaTh — JIEKIMOHHBIA — MaTepuan. PedepaTuBHBII — Marepuan — CIyXHT
JIONIOJIHUTENbHON HHGpopManuel g paboThl Ha MpaKTHYECKUX 3aHATUAX. OCHOBHas LEjb
JTAHHOTO BUJA pabOTBhl COCTOMT B OOYYEHHUH CTYJCHTOB METOAAM CAMOCTOSITENbHOW paboThHI ¢
y4eOHbIM MaTepuayioM. [l MOJIHOTHI YCBOEHHs T€M, BHIHECEHHBIX B NPAKTUUYECKHUE 3aHATHS,
TpebyeTrcst pabora ¢ mepBoucToyHHKaMH. Kypc mpeaycmaTrpuBaeT CaMOCTOSTENbHYIO paboTy
CTYAEHTOB CO CIeLUaJbHOM JuTeparypoil. CieyeT OTMETUTb, YTO CaMOCTOsATENIbHas padoTa
CTYAICHTOB PEe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
U 1I€JICHAIIPABIEHHO.

3amaHus  JUIE  CaMOCTOSITENBHOM  pabOThl  MPEAYyCMATPUBAIOT  HCIIOJIb30BAaHHE
HEOOXO/JUMBIX TEPMHMHOB WU IMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBalOT Ha
IPAKTUYECKYIO0 pabOTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, IOUCK OuOaumorpaduueckoro
MaTepHala U JIeKTPOHHBIX UCTOYHUKOB HH(OpMALUU, WUTIOCTPATUBHBIX MaTEpUaoB. 3alaHus
0 CaMOCTOSITEJIbHOM paboTe HaroTcs IO TeMaM, KOTOpble TPEeOYIOT JIOTOIHUTEILHOU
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAaOOTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTYAEHTOB B TEUEHUE CEMECTpa.

AyIUTOpHAs CaMOCTOSTENbHAs padoTa OCYIIECTBISAETCS B (DOpME BBIITOTHEHHS TECTOBBIX
3aJlaHUi, Keilc-3aJa4, NHCbMEHHBIX IPOBEPOYHBIX pabOT MO JUCHMILIMHE. AyAMTOpHas
camocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWC-3a7ay MO pasjeam
JUCLUTUIMHBL.

BreaynutopHas camoctosiTennsHas paboTa ocymecTBisieTcs B popmax:

- IOJITOTOBKH K YCTHBIM JI0KJIa/1aM (IIOJIr0TOBKa pedeparon);
- pemeHne 3a1a4 (JOMAIIHUX 3a/IJaHHi) TI0 H3y9aeMbIM TEMaM;
- BBIMOJIHEHHUE IPYNIIOBBIX UHTEPAKTUBHBIX 3a/JaHUM.

KonrtponsHas pabora

Jloka3aTh, 4TO MHOKECTBO BEKTOPOB BUA {(0, 20+(, 3a+3(}, a,((R} sBIsIeTCS moaAmpocTpaHCTBOM
npoctpanctBa Vs. Haiitu 6a3uc moampocTpaHcTBa U JOIMOJIHUTH 3TOT Oaszuc 10 0azuca BCETo
IPOCTPaAHCTBA.

2. BbIsICHUTDH, SBISETCS JIM JIaHHBIM omepaTop JUHEHHBIM. Eciu 3TO BO3MOXKHO, HaWTH €ro
MaTpHIly, COOCTBEHHBIC 3HAUEHHs W MHOXECTBO COOCTBEHHBIX BEKTOPOB; €CJIM BO3MOXHO
MIPUBECTH MATPHILY 3TOTO OIIEpaTopa K AHArOHAITBHOMY BUIY U yKa3aTh COOTBETCTBYIOIIHIA 0a3uc:
a) A(X1, X2, X3) = (x1 + X2 + X3, X1 + X2 - X3, X1 - X2 + X3)

0) A(x1, X2, X3) = (X1 + X2, X1 - X3, 2X1X2).

Ipumepnvie memut pepepamos
Oneparopbl NPOEKTUPOBAHUS B KOHEYHOMEPHBIX TPOCTPAHCTBAX
YHHUTapHBIE OllepaTOpPbl B KOHEYHOMEPHBIX IIPOCTPAHCTBAX
ConpspkE€HHBIE U CAMOCONPSIKEHHBIE ONIEPAaTOPbl B KOHEYHOMEPHBIX POCTPAHCTBAX
[TonunuHeHble YHKIIUU U TEH30PBI
KoneuHoMepHbIE TPOCTPaHCTBA C TEPEMEHHBIM 0a31COM
JIBOMCTBEHHBIE TEOPEMBI JIMHEHHON anreOpbl
[TpakTHyeckne npuMeHeHNs: COOCTBEHHBIX 3HAUEHHH JTMHEHHOT0 orepaTopa

NoabkowhE



8. I'pynmsl u anreOpsl TMHEHHBIX ONEPATOPOB
9. Hopmbl 1 CHHTYIISIpHBIE YMCIIA IMHEHHBIX ONEpaToOpoB B KOHEYHOMEPHBIX MTPOCTPAHCTBAX

I'pynnoBoe unTepakTuBHOE 3a71aHue 1.
CocraBieHue TecTa 110 OJHOMY U3 pa3/ieoB aareopbl
[Tpu momormu cuctemsl Moodle (http://do.ulspu.ru), au6o ar060i Apyroi mporpaMmel Mo
BbIOOPY MUKPOTIPYIIION CTYJIEHTOB COCTABIIAIOTCS 8 TECTOBBIX 3aJJaHUM 110 OJJHOMY U3 pa3/IeioB
Kypca
Bapuantsr:
Marpuusl 1 onepauuy HaJi HUIMU
CucreMbl TUHEHHBIX YpaBHEHUI
BekropHble npocTpaHcTBa U NOAIPOCTPAHCTBA
JIunelinble onepaTopbl
KBagpatnunsie popmbl

agsrwONE

I'pynnoBoe nHTepaKkTHUBHOE 3a1aHue 2.
CTYZIGHTI)I 10 MUKpOTpyHlIiaM € UCIIOJIb30BAHUCM MAaTCPHUAIIOB, U3YYCHHBIX B paMKax
JTUCIUILIMHBI pa3pabaThiBalOT PparMeHT UHIUBUAYAIbHBINA 00pa30BaTEeIbHBIA MAPIIPYT AJIS
IIKOJIBHUKA:
a) JKeJAaoIIero MoAroTOBUTCS K onuMiuaze (pa3padoTka 3aJaHuii 1o aaredpe mo pa3HbIM
paszaenam)
0) /U1 NIKOJIbHUKA, MHTEPECYIOIIETOCS MPHIOKEHUSIMA MaTEMaTHKN B YKOHOMHUKE
B) JJI IKOJIBHHUKA, MHTCPCCYIOICTOCA MMPHUIIOKCHUAMN MATCMATUKHU B IIPOrpaMMHUPOBaHHU.

ﬂ/l}l CaAMoOCmMOAMENIbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamo yueﬁno-memommecmte mamepuaiiobl:

1. I'myxoea  H.B.,, I'pummna C.A., Epemeera AH., Kypewera T.H,,
Panee C.M., UepeBarenko O.1. Anre6pa. Yacte 1.OcHOBBI BeIciIel anredpsl. Y4ueOHoe
nocooue. — Yibsaosck, ®I'6OY BO, 2017. — 30 c.

2. I'myxoBa H.B., YepeBarenko O.U. Anrebpa. Yacts 2. JluneitHas anreOpa: ydeOHOE
nocooue. — Yapgaosck: ®PI'BOY BO «Val'TlY um. U.H. YnesHoBay, 2018. — 44 c.

3. I'myxoBa H.B., UepeBatenko O.U., I'pumnna C.A., bapunosa 1.B., Kypenesa T.H.
Anrebpa. Hactb 3. OcHOBBI airedpanueckux CTpyKTyp: yueOHoe nocobue. / ['myxoBa
H.B., YepeBarenko O.U., I'pumnna C.A., bapunosa 1.B., Kypenesa T.H. — YabsiHOBCK:
®I'BOY BO «Yal'TlyY um. 1.H. YaesHaoBay, 2017. — 26 c.

4. I'myxoBa H.B., UepeBatenko O.1. Anrebpa. Hacts 4. AnreOpa MHOrowieHOB YueOHOe
nocooue. — YibsHosck, PI'6OY BO, 2017. —42 c.

S. KaprioBa C.A. Anrebpa u Teopust unucen. Yacts 1. opraHu3animoHHO-METOUYECKUE
MaTepHaIbl ISl CTY/ICHTOB 3a09HUKOB. — YIIbsHOBCK, YNl TIVY, 1998. — 24 c.

6. Wnesazosa J1.3. AnreGpa u Teopust uncesn. Yactp 2. OpraHu3aiiiOHHO-METOAUYECKHE
MaTepHabl 1 CTYAEHTOB 3a04HUKOB. — YIbIHOBCK, Yl TIV.

7. Boromornosa U.B., UneszoBa [[.3. Anre6pa u reopust uucein. Yacts 4. opraHU3aIiiOHHO-
METOIUMICCKUE MaTePHAITBI VIS CTYICHTOB 3a09HHUKOB. — YIIbIHOBCK, YII'TIY, 1999. — 24
c.

8. I'myxoB B.I1., Unes3oBa /1.3. 3amauyHuKk-NpakTHKyM 10 anredpe u Teopuu yucen. Yactp
l. — Viupanosck: Ynl'TIVY, 1996. — 58 c.

9. Wnpsazosa [1.3. 3agauyHuK-IpakTUKYM 1O anredpe u Teopuu uucen. Yacts 2. —

VapsaoBek: Yl'TIV, 1999. — 36 c.
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5. IlpumepHble OLIEHOYHbIE MAaTepHadbl [JIi TPOBeIeHUs] TeKYIIero
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAIUM 00y4aIOIIMXCH MO IUCHUILIHHE

KOHTPOJIS

Opranu3anusi 1 NpoBe/ieHHe aTTECTAUNU CTY/JAeHTa

®OI'OC BO B COOTBETCTBMM C MNPHUHIUIIAMH bBOJIOHCKOTrO mponecca OpUEHTUPOBAHBI
IPEUMYIIECTBEHHO HE Ha COOOIIEHNE 00ydJaroieMycsi KOMIUIEKCAa TEOPETUUECKUX 3HAHUH, HO Ha
BbIpa0OTKY y 0OakanaBpa KOMIIETEHIMI — AMHAMUYECKOT0 HaOopa 3HaHUN, YMEHUH, HABBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPBIE IMO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TpyJa U yCHeuHo NpoeccCHOHAIBHO PeaTn30BbIBATHCA.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJUIUOHHbIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMbI KOHTpOJsA. [Ipu 3TOM MOCTENEHHO TpaaAULIMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCS B pYCil€ KOMIIETEHTHOCTHOIO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CpelCcTBa alallTUPOBAHBI Ui IOBCEMECTHOI'O IPUMEHEHHUS B POCCUICKON BY30BCKOM IPAKTHUKE.

Leapr mpoBeneHnsi arrecTallMid — IPOBEpPKAa OCBOEHHUS 0OPa30BATEIbHOW IMPOTPAMMBbI
JTUCIUILIMHBI-IPAKTUKYMa yepe3 chopMUPOBAHHOCTH 00Pa30BATENIbHBIX PE3YIbTATOB.

IIpome:xyTOoUHAs1 aTTEeCTALMA OCYLIECTBIIAETCS B KOHIIE CEMECTPA U 3aBEPILACT U3yUyEHUE
JTUCIUIIMHBI, IOMOTAeT OLIEHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW M yMEHHM, (OpMUPOBaHUE
ONPEACIECHHBIX KOMIIETCHIUMN.

OIEHOYHBIMH  CPEJICTBAMU TEKYIIETO OICHWBAHUS SBISIFOTCS: JOKJIAQA, TECTHI II0
TEOPETUYECCKUM BOIIPOCAM IUCIUILIMHBI, 3aIIUTA IIPAKTUIECKUX pa0oT U T.11. KOHTpOIIb yCBOCHUS
MaTepuaia BEACTCS PEryIsipHO B TEUEHUE BCErO0 CeMeCcTpa Ha MPAKTHYCCKHX (CEMHHAPCKHX,
71a00pPaTOPHBIX ) 3aHATHUSX.

Ne CPEIACTBA OHEHUBAHUAA,
n/n UCIIOJIB3YEMBIE JUUISl TEKYLETO OLICHUBAHUS
nokasaressi QOpMHUPOBAHUSI KOMIIETEHLIUU

OO6pazoBarenbHbIe
pe3yAbTaThl TUCHUILTAHBI

OuneHo4HbIe cpeacTBa A TEKYIIEH OP-1. 3Haer OHOBHBIE MOHATHS
aTTecTaluu JICTIMTUTHHEI, OTIpeIeIIeHUS,

OC-1 KontponwHas pabota COZEPKATENBHOE 3HA4YEHUE
OC-2 BeicTymieHne 1o pe3ysibTaram TEPMUHOB M HMX  B3aWMOCBS3b,
IPYyNIIOBOrO MHTEPAKTUBHOTO 3a/1aHus 1 aJITOPUTMBI JI0Ka3aTeNbCTB u

OC-3. BoicTyneHue 1o pe3yiabTaTam
TPYNIOBOTO UHTEPAKTUBHOTO 3a1aHus |
OC-4. CocraBlieHEe TECTOB

perieHus 3aaa4y
OP-2. Pemaer 3agauu 1o
JUCUHUILIIMHE, TPOBOIUTH

OueHOYHbIE CPEICTBA /LISl MPOMEXKYTOYHOM | JI0KA3aTeNbCTBA, KIACCH(PUIMPOBATH

aTTecTaluu

3a4eT (IK3aMeH)
OC-5 Dk3ameH B (hopme yCTHOTO
cobece10BaHUS

U CUCTEMaTU3UPOBATH OCHOBHBIE
U3y4aeMble 0ObEKTHI, CTPOUTD
JIOTHYECKHU BEPHBIE PACCYKICHUS
OP-3. 3HaeT BO3MOKHOCTH
PUMEHEHHS OJTYYEHHBIX CBEJICHHUH
K PEIICHHIO 3a]1a4 MIKOJIBHOTO Kypca
MaTEeMaTHKH, a TAK)KEe B CMEKHBIX
Hay4HBIX 001aCTsIX

OP-4. ymeer pewmats 3agauu
IIKOJIFHOTO Kypca MaTeMaTHKH
MOBBIIIEHHON CIIOKHOCTH, pelaTh U
COCTABJIATH MPUKJIIATHBIC 33/1a4H T10
JUCLUTUIHHE

OP -5. ymeer mpOEKTUPOBATH
(GparMeHThl IpOrpaMM  y4eOHBIX




KypCcOB, JHUCUUIUIMH, HpOrpamMm
JIOTIOTHUTETFHOTO 00pa30BaHus, a

TaKKe VH/IMBU/TyaTbHBIX
00pa30oBaTeNbHBIX ~ MapIIPyTOB  C
y4eTOM 00pa3oBaTesIbHBIX

nOTpeOHOCTEN 00yJarOIIMXCs

Onucanue OICHOYHBIX CPEICTB M HEOOXOJMMOTo 000pyHOBaHHS (JIEMOHCTPAIMOHHOTO
Mmarepuaga), a TaK JKe€ MpOLedypbl M KPUTEPUHM OLICHMBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3IMyYHbIX dTarnax ux GOPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa30BaTEeIbLHOM
IIPOrpaMMBbI IpeACTaBiIeHbI B DOH/IE OLIEHOYHBIX CPEICTB IS TEKYILErO KOHTPOJISA YCIIEBAEMOCTH
Y IIPOMEKYTOUYHOM aTTECTAlUU 110 TUCLHUILINHE.

Mamepuanwi, ucnons3yemole 011 MeKyuse20 KOHMPOJisa yCneeaemocmu

odyuarowuxca no oucyuniune

MaTepI/IaJ'ILI JI1 OpraHu3aliuu TGKYH_Ieﬁ aTTCCTalluM IIPCACTABJICHLI B m.5 IIporpaMmal.

Mamepuaﬂbt, ucnonb3yemoie onsa RPOMENHCYMOUHO020 KOHmMPOJiaA ycneesaemocmu

™=

12.

13.

14.

15.
16.
17.
18.
19.

odyuarowuxca no OucyuniuHe

IIpuMepHBIH NepedYeHb BONPOCOB K IK3aMEeHy
Martpulibl 1 onepaniuu HaJl HUMH (CBOMCTBA orepanuii, mpumepsl). Konbiio matpuil.
[lepecTaHOBKU U TIOJCTAHOBKH.
Onpenenurens KBaApaTHON MaTpulbl (ONpeAeTeHNe, BEIYMCICHUE ONpeaeanTench
0 OTpeIeNICHHIO, 10 npaBuily Capproca)

Teopema 0 pa3noxeHHH OMpENeIUTENss MO CTPOKEe WU CToJiOIy. Bwluucienue
OTIPEICTUTEIS TIPU TTOMOIIU PA3TIOKEHHS TI0 CTPOKE WIIH CTONIOIY (TIpuUMep).
OcHOBHBIE CBOMCTBa onpeaenauTenei (¢ JokazaresnbeTBamu). [Ipumeps! BBIYMCICHUS
OTIpEeAENUTENS IPU IIOMOIIIM OCHOBHBIX CBOMCTB.

ObparHass wmarpuna. @opmyna Juis  BbIYHCICHHS OOpaTHOW MaTpuIbl ¢
Jloka3aresnbcTBOM. [Ipumep.

ITpaBuiio Kpamepa.

Bexkropasle mpoctpancTsa. [Ipocreiimme cBoKcTBa, IPUMEPHI.

[ToanpocTpaHcTBa, KpUTEPHUil MOANIPOCTPAHCTBA, IPUMEPBHI.

. PaHr maTpuiiel u cucreMsl BeKTOpoB. [IprMep BbIUMCIIEHHS paHra.
. CucreMpl JMHEWHBIX YpaBHEHUH, IMOHATUS O COBMECTHOCTH, OIPEACIEHHOCTU

CHCTEM,  OKBUBAJICHTHOCTH,  DJIEMEHTAPHBIX  INPEoOpa3OBaHHUAX  CHUCTEM.
IIpenyioxkeHne O MOBEIECHUH CHCTEMBI JIMHEHMHBIX YPAaBHEHUH IPH 2JIEMEHTapHBIX
npeoOpa3oBaHUsX.

Teopema Kponekepa — Kamemm. Cnoco6 T'aycca pereHusi cUCTeM JTHUHEHHBIX
ypaBHeHMi. [ToHsTHE 00 00I1IEM M YACTHOM PELIEHUN CHCTEMBI.
Cucremsl JIMHEWHBIX YpaBHEHUM, IOHATHUS O COBMECTHOCTH, ONPEIEIEHHOCTH

CHCTEM,  OKBUBAJICHTHOCTH,  DJIEMEHTAPHBIX  TNPEOOpa3OBaHHAX  CHUCTEM.
[IpensioxkeHne O MOBEJECHUH CHCTEMBI JIMHEHMHBIX YPAaBHEHUH IPH 3JE€MEHTapPHBIX
npeoOpa3oBaHUsX.

Jluneiinpie omepaTopbl (OmpeaeNieHne, NPUMEPHl JIMHEWHBIX H HEJTWHEWHBIX
OTIepaTopoOB, 3aJaHHBIX B KOOpAMHATHON (opme). Marpuunas ¢opma JTHHEHHBIX
OIIepaTOpOB.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JINHEHHOT 0 ornepaTopa.
CxanspHble IPOU3BECHUS U UX CBOMCTBA

KBanparuunsie hopmbl

MaTtpuirsl KBaapaTHIHbIX GopM

3aKOH MHEPLMH




20. Kputepuii CunbBectpa.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa60TBI CTYACHTOB Ha JICKIMOHHBIX U
IMPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUA 33pa6OTaHHBIX 0aJI0B B TEUCHHE CEMCCTpaA.

Kpurepun oueHuBanusi 3HAHUI 00y4AIOIIUXCA M0 JUCHUILIIHHE

Dopmuposarue 6a1bHO-PEUMUH2080U OYeHKU pabombl 00yUaAOWUXCS

ITocemenne ITocemenue Pabora na OKk3aMeH
JIEKIUI MPAKTHYECKHUX | MPAKTHYCCKUX
3aHATHI 3aHATUAX
2 PazbamioBka 1mo 12 x 1=12 20x 1=20 272 6amna 96 6a10B
ceMecTp | BUIaM paboT 0aoB 6au10B
CymmapHbIit 12 6amnoB 32 6amnoB 304 Ganna 400 G6annoB
Makc. 0asr Max max max max

Kpumepuu OUEHUBAHUA pCl60n’Zbl 06yqai0weeocﬂ no umozam cemecmpa

Ouenka banani (4 3E)
COTIUYHOY 361-400
«XOPOIIO» 281-360

«yOBIETBOPUTEIILHOY 201-280
«HEYIOBJIETBOPUTEIILHO 200 u meHee
»

6. MeTtoanyecKkue yKazaHus /Uil 00y4AIOUIMXCS 110 OCBOEHUIO THCIMIJIHHBI

VYcenenHoe u3ydyeHue Kypca TpedyeT oT oO0ydarollMXcsl MOCEIIEHUs JIEKIUH, aKTHBHON
paboThl Ha NPAKTHMUECKUX 3aHSTHUSX, BBIIOJHEHMS] BCeX Y4YEOHBIX 3aJaHMI MperojaBates,
03HAaKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKIuM — OJHa U3 (OpM aKTUBHOM CaMOCTOSTENbHON paboThl O0O0yyarouuxcs,
TpeOyrolast HaBBIKOB U YMEHMS KPAaTKO, CXEMaTUYHO, [TOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBAThH
OCHOBHBI€ TIOJIO’KEHUS, BBIBOJIbI, 00001IeHNs, (POPMYIUPOBKHU. B KOHIlEe lekuuu npernoaaBareib
octaBisgeT Bpems (5 MHMHYT) JUii TOro, 4ToObl OOydaroliuecss UMeId BO3MOXHOCTb 3a/1aTh
YTOUHSIOLIME BONPOCHl MO H3y4aeMOMYy Marepuany. I3-3a HEZOCTaTOYHOro KOJMYECTBA
ayJUTOPHBIX 4YacOB HEKOTOpbIE TEMbl HE YJAeTCs OCBETUTh B IOJHOM O0bEME, MO3TOMY
IpenojaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCUT Ha CaMOCTOSITENIBHYIO
paboTy CTYJEHTOB, PEKOMEHIys TY MM HHYIO IuTepaTypy. Kpome atoro, i j1ydriero ocBOeHuUs
MaTepuaia W CHUCTeMaTHU3allMM 3HAHUWA MO AUCLUMIUIMHE, HE0OXOJUMO MOCTOSHHO pa3dupaTh
MaTepuaibl JIEKIMA 10 KOHCHEKTaM M y4deOHbIM mocobusM. B ciydae HeoOXxomumocTu
oOpamarbes K NpenojaBaTesto 3a KOHCYIbTallueH.

IToaroroBKa K NPAKTHYECKHUM 3aAHATHSIM.

[Tpu moAroToBKE K MPAKTUYECKUM 3aHSTUSM CTYACHT JOJDKEH MU3YUYUTh TEOPETUUECKHM
MaTepHal 1o TeMe 3aHATUS (MCIOJIb30BaTh KOHCIIEKT JIEKIUI, H3yYUTh OCHOBHYIO JINTEPATYPY,
03HAKOMUTHCSI C JOTOJHUTEIBHOU JIUTEPaTypoil, MpHU HEOOXOAWMOCTH JOMOJHUTH KOHCHEKT,
Jienasi B HeM COOTBETCTBYIOIIHE 3alIMCH U3 JIUTEPATYPHBIX HCTOYHHUKOB). B ciydae 3aTpynHeHui,
BO3HHUKAIOIIMX MPU OCBOCHUM TEOPETUYECKOT0 MaTepuala, CTyJIEHTy cliefyeT oOpamarbes 3a
KOHCYJIbTAllMel K mpernojaBarento. Mas Ha KOHCYIbTALMIO, HEOOXOJMMO XOPOIIO MPOJyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUS.




B Hawane mnpakTH4YeCKOro 3aHATHS IIPENOAABaTENIb 3HAKOMUT CTYACHTOB C TEMOW,
OrjamaeT IUIaH MPOBENCHUS 3aHATHUSA, BBIIACT 3alaHusd. B TeueHue OTBEACHHOIO BPEMEHH Ha
BBINIOJIHEHHE PAOOTHl CTYACHT MOXET OOpaTHUThCA K MPENOoJaBaTei0 3a KOHCYJIbTAllUEH WU
pa3bsCHEHUsIMH. B KOHIle 3aHATHS IPOBOJUTCS PUEM BBINOJIHEHHBIX 3aJJaHUi, coOeceloBaHHe
CO CTYJIEHTOM.

Pe3ynbTaThl BHINOIHEHUS IPAKTUUECKUX 3aHUH OLIEHUBAIOTCS B Oajllax, B COOTBETCTBUU
¢ OaITbHO-PEHTHHIOBOI CUCTEMOM YHHBEPCHUTETA.

IMnanbl NpaKkTHYECKUX 3aHATHII (cemecTp 2)
I13-1. O0paTHbIe MATPHULIBI

OcymiecTBisiercst pa30op TOMalIHero 3aJanus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®poHTALHO U Y AOCKH pa3ouparotcs 3anauu 70 (euérnnie), 71, 72 (1, 2), 73, 74, 75.

1. Haiitu maTpuily oOpaTHYIO K MaTpHIIe, €CJIM OHA CYLIECTBYET:

a),0),8),r) (1/3),

1), e) x) (4/3),3), 1) . K)

Conep:xaHue BHeayIMTOPHOI paGoThI CTY/IeHTA NMPH MOATOTOBKe K 3aHATHIO: Ne 70
(aeuétHele), 72 (2).

PexoMenayemasi iuTepartypa:

Oxkynes JI.4. Beicmias anredpa. — CI10.:Jlans, 2009. — 335 c.

Kypomr A.I'. Kypc Boicuieit anredpsl. — CI16.:Jlanp, M.: ®uszmarknuka, 2007. — 432 c.

UnbszoBa J1.3. 3agauHuk-nipakTukym no aiaredpe u teopuu umcen. Yacrs II. — YabsHOBCK:
Yal'lly, 1999. — 36 c.

I13-2 MaTpuuHble ypaBHEeHUSs.

OcymiectBisiercst pa30op OMalIHero 3ajaHus (IpoBepKa OTBETOB, BBISCHEHUE BOIIPOCOB).
®poHTANBHO U Y AOCKH pa3ouparotcs 3anauu 70 (weuérnnie), 71, 72 (1, 3), 73, 74, 75.

1. Peminth MaTpuyHOE ypaBHEHHUE:

a),

0),

B) =,

r) = .

OtB. 72(1) a) 6) (2) a) 6) B)

JHowmamrnee 3ananue Ne 70 (uétusie), 72 (3).

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uncen. — M.: Beiciias mkona. — 1979. — ctp. 232 — 241.
Oxkynes JI.5. Beicras anre6pa. — M.: IIpocsemenune, 1966. — ctp. 158 — 168.

I13-3. BekTOpHBIE MPOCTPAHCTBA M MOANPOCTPAHCTBA.
®dpoHTaNBHO U Y JOCKHU pa3bupatorcs 3axaun 1,2 ( 1-4), 3,5, 13 (1 - 2), 14, 15 (3-6).
1. [oka3aTh, 4TO MHOXXECTBO BEKTOpOB Buaa {(a, 20+(, 30+3(}, a,((R} sBaseTcs
HOJIPOCTPAHCTBOM IIPOCTPAHCTBA V3.
2. BprsicHATB, 00pa3yeT JIn BEKTOPHOE MPOCTPAHCTBO MHOXKECTBO BEKTOPOB BUIA
{(0, 0, oF(}, o,((R}.
3. Jloka3aTh, YTO BEKTOPHBIMH ITPOCTPAHCTBAMH HAJT TIOJIEM JICHCTBUTEIHHBIX YHCET
SBIISTFOTCSL:
a) apupMeTHIeCcKoe BEKTOPHOE MPOCTPAHCTBO,
0) MHOXeCTBO MaTpull pazMepa 3x3 ¢ AeHCTBUTEIbHBIMU KO PUIIMEHTaAMH,
B) MHOKECTBO BCEX MHOTOYWJICHOB CTETIEHU HE BHIIIIE N,



F) 110JI€ KOMIIJICKCHBIX YUCCII,
1) TI0JIe ACHCTBUTEIBHBIX YHCEIL.
Conep:kaHue BHeayAMTOPHO PadoThI CTYy1€HTAa MPH MOAT0TOBKe K 3aHATHIO: Ne 2 (5 — 8),
4,6,13(3),15(1-2).
Pexomennyemas iuTeparypa:
Oxynes JI.5. Beicmas anre6pa. — CI16.:JIans, 2009. — 335 c.

Kypom A.I'. Kypc Boiciieii anre6psl. — CI16.:JIanp, M.: ®uzmaTtkauka, 2007. — 432 c.

WnpsazoBa J1.3. 3amauHuk-npakTUKyMm 1o anredpe u teopun umcen. Yacty II. — YiabsHOBCK:
Yal'lly, 1999. — 36 c.

I13-4. J/Inneiinasi 3aBUCUMOCTH CHCTEM BEKTOPOB
OcymecTBisiercs pa30op AoOMaIIHero 3a1anus (IpoBepKa OTBETOB, BHISICHEHUE BOIIPOCOB).
dpoHTaNIBHO U Y AOCKHU pa3bupatorcs 3amaun 1,2 ( 1-4), 3,5, 13 (1-2), 14, 15 (3-6).
Jloka3pIBaroTCs BCe CBOMCTBA JIMHEWHO 3aBUCUMBIX CHCTEM U3 JICKIUH.
1) BbluucIUTh JMHEIHYI0O KOMOMHALIUIO a1 + a2 — 3a3 JIJIsl CUCTEM BEKTOPOB:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1);
0) a1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11);
B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3);
r) (n/3) ai(1, 1, 1, 1), a2(1, 0, 0, 0), a3 (0, 1, -2, 1).
1) f1(X)=x*x3, f2(X) = x4 - X3, f3(X) = 8x*+4x3,
e)A1=,A2= Az=.
2. Beruucnuth nuHelinsie komounamuu ai(1, 0, 1, 2), ax(1, 1,0, 1), a3 (1,1,0,1), a4 (3,2,2,4):
a) a1 + 2ay + 3az + 4au;
0) a2 — a1 — 3ag3;
B) — 3a1 + as;
r)a;+ax+az—as.
SIBnsiercs mu 3Ta cUcTeMa JIMHEMHO HEe3aBUCUMOM?
3. Onpenenuthb, Kakue U3 JaHHBIX CHCTEM JTMHEHHO HE3aBUCUMBI:
a) ai(1, 2, 3),
0) a1 (0, 0, 0),
B) as (3,2,1), a4 (6,4,2);
r) (1/3) a1(4, 2), ax(1, 1), a3 (-6, -6),
n) ai (2,1,9,-11,16), a2 (10, 5,10,-6,17);
e) (n/3) a1(3,-2,4), a2 (-5.3,2), a3 (8,-5,3), as (7,-5,19),
as (11,12,-15);
x)ai(1,0, 1,2),ax(1, 1,0, 1), a3 (1,1,0,1), as (3,2,2,3), a5 (2, 1,2,2);
3) (n/3) a1(3, -4, 1,2), ax(1, -1, -1, -1), a3 (0, 0, 0, 0), as (4,-3,1,2), a5 (1, -6, 1, 2);
ConepixaHue BHeayIUTOPHO# paGoThI CTYI€HTA NMPHU NOATOTOBKE K 3aHATHIO:
Ne2(5-8),4,6,13(3),15(1-2).
PexoMennyemas jiureparypa:
Oxkynes JI.5. Beiciast anre6pa. — CI10.:JIans, 2009. — 335 c.

Kypomr A.I'. Kypc Boicuieit anreopsl. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

WnpsazoBa J[.3. 3amauHuK-pakTUKyM 1o anredpe u teopuu uucen. Yacte II. — YiabsHOBCK:
Yal'lly, 1999. - 36 c.

I13-5. Panr u 6a3uc cucreMbl BEKTOPOB

OcymiecTBisiercst pa30op TOMalIHero 3aJaHus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
@poHTAIBHO U Yy TOCKU pa3bupatotrcs 3afgaun 18 (Heu€rnsle), 19, 20, 22, 23 (1).

1. Haiitu panr u 6a3uc cucteMbl BEKTOPOB, BBIPa3UTE BCE BEKTOPHI CUCTEMBI uepe3 Oa3ucHbIE:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1), a4 (4,4,1);

0) a1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11), a4 (2,1,9,-11,16), as (10, 5,10,-6,17);



B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3), a4 (7,-5,19,1,-10,9),
as (11,12,-15,8,17, -20);

r)ai(l,0, 1,2),ax1,1,0,1),a3(1,1,0,1), a4 (3,2,2,3), as (2, 1,2,2);

n) ai(3, -4, 1,2),ax(1, -1, -1,-1), a3 (3,-4,1,2), as (4,-3,1,2), a5 (1, -6, 1, 2);

e) (w3)a(1, 1, 1,1),a2(1,0,0,0),a3(0,1,-2, 1), a4 (0, 2,0, - 2),

%K) Fr(X)=x4x3, f2(X) = x4 - x3, f3(X) = 8x*+4x3,

3) A1=, A= Az=.

Conep:kanue BHeayIUTOPHOM padoThI CTYJA€HTA NPH NMOATOTOBKE K 3aHATHIO:
Ne 18 (uérnnie), 21, 23 (2 -3).

Pexomennyemas aureparypa:

Oxkynes JI.A. Beicmas anredpa. — CI16.:JIanp, 2009. — 335 c.

Kypom A.I'. Kypc Breicmieit anredpol. — CI16.:JIanp, M.: ®usmarknuka, 2007. — 432 c.

WneszoBa JI.3. 3amauyHuK-NIpakTUKYM 10 anredpe u Teopum uucen. Yacte II. — YibsHOBCK:
Yal'lly, 1999. - 36 c.

I13-6. Panr maTpuubl.
OcyuecTBisiercs pa30op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
OpoHTAIBHO U Yy TOCKU pa3bupatorcs 3agaun 18 (Heu€rnele), 19, 20, 22, 23 (1).
Pabora nmo MukporpymmamM — BEIYUCIIEHHE PAHTOB MAaTPHUI] Pa3HBIMU MYTSIMH — Ha CKOPOCTb.
BbaucanTh paHTH CIeayOUMX MaTPHUIL:

a),0),8),
r) (1/3), n) , e) x) (a/3) .

Coaep:xaHue BHeayAUTOPHOI padoThI CTYI€HTA NP NOAr0TOBKE K 3aHATHIO: Ne 18
(uétHble), 21, 23 (2 -3).

Pexomenayemas aureparypa:

Oxkynes JI.5. Beicimas anredpa. — CI10.:JIanb, 2009. — 335 c.

Kypomr A.I'. Kypc Boicmieit anreopsl. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.

WnpsazoBa J[.3. 3ajauHuK-IpakTUKyM 1o anredpe u teopuu uucen. Yacte II. — YiabsHOBCK:
Yal'lly, 1999. - 36 c.

I13-7. Pemienne cucTeM JUHEHHbIX ypaBHeHul MeToaoM ["aycca
®poHTAJIBHO U Yy IOCKU pa3dupatotrcs 3agaun 39 (HeuétHsle), 40, 41.
Pematorcst cucTemsl:

WutepakTiBHas GopMa — TOCIETHSS CHCTEMa PEIIaeTCs TI0 MEKPOTPYIIaM Ha CKOPOCTh, 3aTeM
00CyX/1aeTCsl HAWTYULIHH MOJIXO0 K PEIICHHIO.

Conep:xaHue BHeayIHTOPHOI paGoThI CTY/IEHTA MPH MOATOTOBKE K 3aHATHIO:

No 39 (uértnnble).

B xoHIIE 3aHATHS CaMOCTOSTENbHAs paboTa.

PexoMennyemas jiureparypa:

Oxkynes JI.5. Beiciiast anre6pa. — CI10.:JIans, 2009. — 335 c.

Kypomr A.T'. Kypc Boiciieii anreOpsl. — CI16.:JIanp, M.: ®uzmaTtkuuka, 2007. — 432 c.

WnpsazoBa J[.3. 3agauHuK-IpakTUKyM 1o anredpe u teopun umcen. Yactp II. — YiabsHOBCK:
Yal'lly, 1999. - 36 c.

I13-8. PemieHne HEOAHOPOAHBIX CHCTEM JIMHEHHBIX YPABHEHUH
Haiitu oO1iee penieHne cHCTeMBI 1 Kakoe-HUOyIb yacTHOE pemieHne. CaenaTh IpoBEPKY.

la)x1—3x2+4x3+2x4=1 [ 6) x1—2x2+ 8x3 +3x4 =1




2x1 +4x2 —3x3+3x4=-1
3x1 +x2+2x3—x4=0
12x1 +4x2 +7x3+2x4=0

5x1+ 10x2 +2x3+ 11x4 =3
Ox1 + 2x2 + 34x3 + 23x4 = 3
Tx1+4x2 +26x3 +20x4 =4

B) 3x1 + 2X2 + 5x3 + 2x4 + 2x5= 1
2x1+ X2 H4x3+ x4 + x5 =3
X2—2X3+X4+x5=7
2x1+3x2+x3+ 3x4+3x5=0

) 4x1—4x2 + 3x3+ 6x4 + 2x5= 1
2x12X2+ X3+ 2xa+2x5=1
X1 — X2+ Xx3+2x4+3x5=2
X1 —X2+3x3+ Tx4+ 11x5=0

1) 2x1—3x2+4x3—x4=1
2X1—3x2+2x3+3x4=2
2x1—3x20+2x3—11x4=4

e)4x1+3x2—-3x3—x4=4
3x1—x2+3x3—-2x4=1
3x1+x2—x4=0

5x1+4x2 —2x3+x4=3

I13-9. OnHopoanbie cucTeMbl

OcymiecTBisieTcst pa30oop JOMaIIHero 3aaHus (IpoBepKa OTBETOB, BBISICHEHHE BOIIPOCOB).
DpoHTATBHO U Y T0CKH pazouparotcs 45 (1 — 3).

Pemuth cucteMbl 1 HallTH PyHIAMEHTAIBHYIO CUCTEMY PEIICHUNA:

a)
0)

B)

Conep:kaHue BHeayMTOPHO# PadoThl CTY1€HTA NPH MOAT0TOBKe K 3aHATHIO: Ne 45 (4 — 6)
Pexomenayemas qurepartypa:
Oxkynes JI.4. Beicias anre6pa. — CI10.:Jlans, 2009. — 335 c.

Kypomr A.T'. Kypc Boiciieii anreOpsl. — CI16.:JIanb, M.: ®uzmaTtkHuka, 2007. —432 c.

UnbszoBa J1.3. 3agauHuk-npakTukym no aiaredpe u teopuu umcen. Yacts II. — YabsHOBCK:
Yal'lly, 1999. - 36 c.

I13-10. Pemenne cucrem no npasuiy Kpamepa

OcymecTBisiercst pa300p TOMaIIHEro 3a7aHus (IIpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
@poHTaNBHO U y AOCKHU pa3Ouparorcs 3amaqn 76 (Heu€rHeie), 77 - 79
Jomamnee 3ananue Ne 76 (4é€tHbie)

Pexomenyemas nuteparypa:

Kymuxos JI.5I. Anrebpa u Teopus uucen. — M.: Beicmas mkomna. — 1979. — ctp. 241 — 243.
Oxkynes JI.5. Beicias anredpa. — M.: IIpocsemienue, 1966. — ctp. 164 — 171.

I13-11. KonTpoashas padora (OC-2)
I13-12. CxansipHoe npousBeaeHue

1. ITyctb BekTOp X = (X1, X2), ¥ = (Y1, Y2). BBISICHUTB, MOXXHO JIH CKaJSIPHOE TIPOU3BEICHHUE
3a/1aTh CIAEAYIOIINM CTIOCOOOM:

a) (X, y) = x1y1 + X2y2

0) (X, y) = 2x1y1 + 5x2y2

B) (X, y) = X1y1— X2y2

) (X, y) = X1y1 + X1y2 + X2y1 + 2X2y2

1) (X, y) = X1y1 + X1y2 + Xoy1 + X2y2

e) (X, y) = [xuy1| + [x2y2|

K) (X, ¥) = 3xX1y1 + X1y2 + X2y1 - X2y2




Ecin MOXHO, TO BBIYMCIUTBH CKaJSIpPHOE INpou3BeneHue BekTopoB X(1, 1) m y (-3, 2), HOpMbI
KaXJI0T0 U3 BEKTOPOB M yYroJl MEXKAY HUMHU.

2. HaiiTu ckansipHO€ IpOU3BEIEHUE BEKTOPOB X U Y, JJIMHY KaKJI0T0 U3 BEKTOPOB U YTOJI
MEXy HUMH, €CIIU CKaJIIPHOE ITPOU3BECHUE 3a1aH0 CTaHIaPTHBIM CIIOCOOOM.

a)x(1,-1,2,3),y(1,2,3,-1)

0)x(2,3,6,-1),y(4,6,12,-2)

B)x(1,2,3,4),y(4,3,2,1)

nx(1,1,-1,1),y(1,2,-1,-2).

3. BBIACHUTH MOKHO JIM CKJISIPHOE TIPOM3BEICHUE 3a/1aTh (OPMYIIaMu

a) 0) .
Eciii BO3MOKHO, BRIMHCIUTh CKAJISPHOE TIPOM3BEIeHHe 1 yron Mexay f = X, g = X2,

I1313. KBaaparnunsie ¢popmbl
1. HalitTn maTpuiy KBaipaTHIHOU (JOPMBI U MPUBECTH €€ K KAaHOHUYECKOMY BHUIy. OTpeae/uTh
BUJ] KBaJIPAaTUIHOU (DOPMBI M YKa3aTh WHICKCHI HMHEPIIHH
a) X1%+ 2X1xo+ 4X22
0) X1X2 + 2X1%+ 2X22 +4x2x1
B) X1°+ X1Xo+ 4X2? (1/3)
r) X124 4x1x2+ 4%2° (11/3)
1) X212+ 2X1Xo+ X22 + X1X3 + X3°
€) X1X2 + X2xX3 + X1X3
xK) 2x2° +4x2x3 (11/3)
3) X124 X1X2+ 4X3? + X1Xs+ 4X2Xa.
I13-14. Kpurepuii CuiibBecTpa. 3aKOH HHEPUUH
1. ITo 3agaHHBIM MaTpUIlaM HAWAWTE KBAJAPATUYHBIC (POPMBI, IPUBEAUTE WX K KAHOHHYICCKOMY
BUJTY U OTIPEACTUTE UX UHICKCHl HHEPLIUU:
a) 0) B) r)
1) e)
2. ITycTh BekTOp X = (X1, X2), Y = (Y1, y2). BBISICHUTB, MOKHO JIM CKaJIsIPHOE TTPOU3BEICHUE 33]1aTh
CJICAYIOIIMM CIIOCOOOM:
a) (X, y) = x1y1 + x2y2
0) (X, y) = 2x1y1 + 5xay2
B) (X, y) = X1y1— X2y2
1) (X, y) = X1y1 + X1y2 + X2y1 + 2X2y2

I13- 15. JIuneiinble onepaTopbl H UX MATPULBI
dpoHTaTBHO U Y TOCKK pazbuparotes 3amaun 101(1 —2), 102, 103 (3 - 5), 104, 105

OcyuecTBisiercs paz0op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
BeIsICHUTS, SIBJISIETCSI JIM JAaHHBIN OTIepaTop JTMHEHHBIM. ECii 5T0 BO3MOKHO, HATH €ro MaTpHILy:
a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(X1, X2, X3) = (X1 *+ X2, X1 - X3, 2X1X2)

B) A(X1, X2, X3) = (4x1 + X2 - 6X3, 4X1 - 4x3, 4X1 - 6X3)

r) A(x1, X2, X3) = (X1 + X2 + X3, X1 + 2x2, 1)

1) A(X1, X2, X3) = (5X1 - 2X3, 8x1 + X2 - 4X3, 12X1 — 5X3)

Conep:xaHue BHeayAUTOPHOH PadoThI CTy€HTA NPH MOATOTOBKE K 3aHATHIO:

Ne 101 (3 —4), 103 (1, 2), 106.

BBISICHUTS, SIBIISIETCS JI TAaHHBIH ONlepaTop JHHEHHBIM. ECITi 9TO BO3MOXKHO, HATH €ro MaTpHILy:
e) A(x1, X2, x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - X3, 0) (1/3)

xK) A(X1, X2, X3) = (X3, X2, X1) (1/3)

n) A(X1, X2, X3) = (-x1 + 2X3, X1 *+ X2 - X3, 2X3) (11/3)

1) A(X1, X2, X3) = (X1 + X2 - X3, X1 - 4%3, X1°) (1/3)



M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (1/3)
Pexomennyemas aureparypa:
Okynes JI.A. Beicmas anreopa. — CI16.:JIanp, 2009. — 335 c.

Kypom A.I'. Kypc Breicmieit anredpol. — CI16.:Jlanp, M.: ®usmarknuka, 2007. — 432 c.

WneszoBa J1.3. 3amauyHuK-TIpakTUKYM 10 anredpe u Teopum uucen. Yacte II. — VibsHOBCK:
Yal'lly, 1999. - 36 c.

I13-16. MaTpuua nepexojaa ot 6a3uca K 6asucy

OcymiecTBisiercst pa30op TOMaIIHero 3aJanus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
1. Haiiiute MaTpuily JTMHEHHOTO OIepaTopa, MEPEBOISIIET0 BEKTOPHI a1, 82 B BEKTOPHI b1, b2
a)ai(1,1),a2(0,1),b1(1,2),b2(2,1)

6) (w/3) a1 (1, 2), a2 (1, 1), ba ((; (), b2 (( 0

2. JluneitnbIit oneparop A umeet Marpuily B 6azuce ai (1, 2), a2 (3, 7). Onepatop B umeer
marpuily B 6asuce by (1, 1), b2 (0, 1). Haiinure matpuy AB

a) B Oasmce a1, az; 0) B 6asmce by, b2; B) B cranmapTHOM Oazuce.

Pazouparorcsa Ne 107, 111, 113.

Jomamuee 3amanue Ne 110, 112

PexomeHnayemas nmuteparypa:

Kynukos JI.5I. Anrebpa u Teopust uncen. — M.: Beiciias mkona. — 1979. — ctp. 283 — 297.
Oxkynes JI.A. Briciias anre6pa. — M.: Ilpocsemienune, 1966. — ctp. 5 — 8, 266 — 284.

I13-17. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYEHHS JTUHECHHBIX ONEPATOPOB
OcyuecTBisiercs pa30op JOMaIIHEro 3a1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).

VY CTHBIH 0NpOC N0 OIpEIeICHUSIM.

@poHTAJIBHO U Yy TOCKU pa3bupatotrcs 3agaun 120 (HeuétHebie), 121.

Pematorcst 3aganus: Haliaure coOCTBEHHbIE BEKTOPHI, COOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBIE
MOJMPOCTPAHCTBA OMNEPATOPOB. YKAXKUTE anredpanyeckue H TIeOMETPUYECKHe KpaTHOCTH
COOTBETCTBYIOLIMX COOCTBEHHBIX 3HAUCHUH. BhIsICHUTE, Kakue U3 OnepaTopoB MOXKHO NPUBECTH
K JMaroHajlbHOMY BUIY, a Kakue HeT. B ciyuae, eciy 3TO BO3MOXKHO, OCYILECTBUTH MEPEX0]] K
JMaroHadbHOMY BHUy, HAlITH COOTBETCTBYIOIIUI 0a3uc U MaTpuUIly Iiepexo/ia K JaHHOMY Oa3ucy.
BrInosHUTE TPOBEPKY.

a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(x1, X2, X3) = (4X1 + X2 - 6x3, 4x1 - 4x3, 4X1 - 6X3)

B) A(X1, X2, X3) = (-X1 + 2X3, X1 + X2 - X3, 2X3) (11/3)

r) A(X1, X2, X3) = (X3, X2, X1) (1/3)

1) A(X1, X2, X3) = (5x1 - 2X3, 8X1 + X2 - 4x3, 12X1 — 5X3)

e) A(X1, X2, X3) = (X1 + X2 + X3, X1 T X2, X3).

Copepxxanue BHeaAyIMTOPHOM padoThl CTYICHTA NIPH MOATOTOBKe K 3aHATHIO: Ne 119, 120.
Pexomenayemas qurepartypa:

Oxkynes JI.4. Beicmias anre6pa. — CI16.:Jlans, 2009. — 335 c.

Kypom A.I'. Kypc Boiciieii anreOpsl. — CI16.:JIanb, M.: ®uzmaTtkuuka, 2007. — 432 c.

UnbszoBa J1.3. 3agauHuk-pakTUKyMm 1o aiaredpe u teopuu umcen. Yacts II. — YabsHoBCK:
Yal'llY, 1999. — 36 c.

I13-18. CoOcTBeHHbIE BEKTOPbI M COOCTBEHHbIC 3HAYCHHS JINHEIHBIX OIIEPATOPOB
OcymecTBisiercs pa30op JOMaIIHEro 3a1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).

Y CTHBIN ONPOC T10 OIIPEAETIEHUSM.

@poHTAIBHO U Yy TOCKHU pa3bupatotrcs 3agaun 120 (HeuétHbie), 121.

BeolsicHuTe, Kakue 13 ornepaTopoB MPEABIAYIIETO 3aHATH MOXKHO IPUBECTH K JUArOHAJIILHOMY
BUJY, a Kakue HeT. B ciyuae, eciu 5T0 BO3MOKHO, OCYIIECTBUTD NEPEXO K THarOHaTbHOMY



BUJ1Y, HAUTH COOTBETCTBYIOIUI Oa3KC M MaTPHILly Iepexo/ia K JaHHOMY 0a3ucy. BeIOIHUTS
MIPOBEPKY

Homamuee 3amanue Ne 119, 120.

Pexomenayemas nmuteparypa:

Kynukos JI.5I. Anrebpa u Teopust uucen. — M.: Beiciias mkona. — 1979. — ctp. 307 — 315.
Oxkynes JI.5. Beicmas anredpa. — M.: [IpocBemenue, 1966. — ctp. 5 — 8, 285 — 293.

I13-19. BoicTymiienus ¢ gokjaagamu (OC-4)
I13-20. KonTpoabHas padora (OC-3)

7. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHON yueOHOH JutepaTypbl, UHTEepHeT-pecypcoB,
HEO0XO0AUMBIX VIS OCBOCHHSI AUCHUIIIMHBI

OcHoBHas JInTepaTypa

1. Becenopa, JI.B. Anrebpa u Teopus uucen: ydebnoe mnocobue / JI. B. Becenona,
O. E. Tuxonos. — Kazanp : Kazanckuil HayuHO-HCCIIEA0BATEIbCKUN TEXHOJIOTMUECKUN
yauepcuter (KHUTY), 2014. — 107 c. : wun. — Pexum pgocryma. —
URL.: https://biblioclub.ru/index.php?page=book&id=428287 )

2. Anrebpanueckue CTPYKTYpbl M UX NpHIIOKeHUs: yuyeOHoe mocodue / JI. B. 3a6nunesa,
C. 0. KopabenbmukoBa, MU. B. KysnenoBa, C. A. TuxoMupoB; — ApxXaHIeibCK:
CeBepublii (Apkruueckuii) ¢enepanbubiii yausepcurer (CADY), 2015. — 169 c. —
Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=436142

3. Cwmomnun, FO.H. Anre6pa u teopus yucen : yue0. nocobue / FO.H. Cmonun. — 5-e u3f.,
crep.—MockBa : ®JIIMHTA, 2017. — 464 c. - Tekcr : snekrponsbiid. (URL:
https://znanium.com/catalog/product/1034573) https://znanium.com/read?id=342728

JlonoTHUTEIbHASI JIUTEpPaTypa

1. Npanosa C. A. Jluneiinas anre6pa : yuednoe nocooue / C. A. Banosa, B. A. IlaBckuit
; KemepoBcKkwHii rocy1apcTBEeHHBI YHUBEPCHUTET. — 2-€ U3/1., iepepald. u gon. — Kemeposo
: KemepoBckuii rocynapcTBeHHbld yHuBepcuteT, 2019. — 125 c. : ., tabn. — Pexum
noctyna:: https://biblioclub.ru/index.php?page=book&id=573547

2. JIuneitnast anreOpa. Jluneitnble omnepatopsl. KBaapatuunbie ¢opmbl. KommiekcHbie
yucna: YuebHoe nmocobue / Pybamkuna E.B. - M.: HUL UTH®PA-M, 2016. - 38 c.
(http://znanium.com/bookread2.php?book=544419

UHmepHem-pecypcoi

http://www.mathnet.ru OGriepoccuiickuii MaTeMaTHUECKHIA TTOPTaT


https://biblioclub.ru/index.php?page=book&id=428287
https://biblioclub.ru/index.php?page=book&id=436142
https://znanium.com/catalog/product/1034573
https://biblioclub.ru/index.php?page=book&id=573547
http://znanium.com/bookread2.php?book=544419
http://www.mathnet.ru/
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