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PaGouas nporpamma cocraiieHa Ha ocnose PI'OC BO - Gakanaspuar 1o
Hanpasienuto noarorosku 09.03.01 Mudopmaruka 1 BbIUMCIUTEbHAS TEXHUKA (IIpUKA3
Muno6puayku Pocenn ot 19.09.2017 r. Ne 929)

PaGouas nporpamMma paceMoTpeHa i 000peHa Ha 3acelanun Kagepbl
BoruycnnTebHOM TEXHUKH U ITPOrpaMMHPOBAHHUSI
03.02.2025 r, mpotokoi Ne 5

3aB. kadeapoi 0O.C. Jlorynosa

Pabouas nporpaMma 0100peHa METOIHUYECKOH KOMUCCHEH %AC
04.02.2025 r. mpoToxou Ne 3 </>{ : =
[pencenatens ™~~~ 74/62/(/2" — B.P. Xpamuunu
{ /(/

Pabouas nporpamma cocrapieHa:
¢T. npenojasarens Kageapbt kadeapst BTull, W H.A.KBacosa

W/

Peuenzent:
jupexrop HUW «IIpombesonacHocTsy, 1-p TeXH. HayK M.IO. HapkeBuu



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oy Ha 3aceaHuu Kapeapsl BBIYUCIUTENHHON TEXHUKHA U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

[{enssMu OCBOCHUS AUCITUTIIMHBI « DJIEMEHTHI IMHEWHON anreOphl» SBISIOTCS:

03HAKOMJICHHE CTYICHTOB ¢ 0a30BBIMHU MOHSATHUSIMH U pe3y/IbTaTaMH JIMHCHHOM
anreopsl,

03HAKOMJICHHE CTYICHTOB C MPUMEHEHHUEM JIMHEWHOHN anreOpsl B KBAHTOBOM
MEXaHHKE,

dbopMHUpOBaHKE KOMIIETEHITNH, HAITPABJICHHBIX HA UCIIOJIb30BaHUE JIMHEHHO-
anreOpanvecKux METOJIOB IIPH PEUICHUH HAYYHBIX M MPUKIIAIHBIX 3a/1a4.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucnurmuHa DeMeHThI IMHEWHON anreOpbl BXOAUT B 00S3aTEIIBHYIO YaCTh
yueOHOro 1miaHa 00pa3oBaTeIbHOW IPOrpaMMBl.

JUis n3ydeHus JUCUUIUIMHBI HE00XO0AMMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

Jucuumumna Jluneiinas anre6pa BXOAUT B BApUATHBHYIO (110 BEIOOPY CTyIEHTA)
4yacTh yueOHOro IjIaHa 00pa3oBaTeIbHON IPOrPaMMBI.

Jis n3y4eHus JUCIUTUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHPOBAaHHBIC B PE3yJIbTATE N3YUEHHSI IIKOJBFHOTO Kypca MaTEMAaTHUKH.

3uanus (yMEHUs, BJIa/ICHUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM TUCIUTUINHBI
OyayT HEOOXOIUMBI AJI U3YYCHUS TUCIUTUINH/TIPAKTHK:

[IpuknagHas MareMaTuka

OcCHOBBI KBaHTOBOI MHPOPMATUKHU

MopaenupoBanne

PU3NYECKNE OCHOBBI MEXAHUKHU U ONITHKHU

YucneHHble METOJIBI

®u3nKa ¢ 3JIeMEHTaMi KBaHTOBOW MEXaHUKHU

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYJs) «DJIEMEHTHI IMHEHHON anreOpbl»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6II_ICI/IH)KGHCpHLIC 3HaHHUA, METOJbI
MAaTEMaTUUYCCKOT' O aHaJIM3a U MOACIIUPOBAHUS, TCOPCTUYCCKOT'O U IKCIICPUMCHTAJIIbHOT'O
HNCCICIOBAaHUA B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

OIlK-1.1 Pemaer crannapTHbie npoecCHOHATIBHBIC 3a/1a4l € IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1 OOILIEMH)KEHEPHBIX 3HAHU, METO/I0B
MaTeMaTHYeCKOI0 aHaJIn3a U MOJIEIUPOBAHUS

OIIK-1.2 Pemaet npodeccroHanbHbIe 33a4 ¢ IPUMEHEHUEM METOJIOB
TEOPETUYECKOT0 U HIKCIEPUMEHTAIBHOTO UCCIIEIOBAHMS




4. CTpykTypa, 00b€M U copepkaHue TUCHUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 8,4 akaJ. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas padora — 95,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) £EB y P Kox
> 3 © | caMocTOATEeNbHON |  yCIeBaeMOCTH U
JTUCLUTUTAHBI R £ © . | xommerenuuu
O & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. | €&
Tlek. 2'g aTTeCTaluu
3aH. 3aH. | U &
1. Pa3nen 1. KomnnexcHele uncia
1.1 KoMIiekcHbIe Ynciaa 1 1. Becena -
JEUCTBUS C HUMH. Pemenue 3amau o0cyxaeHne
T'eomerpuueckas Ha JIeHCTBUS C 2. IIpoBepka
UHTEpIIpETAIHS KOMILJICKCHBIMU WHJIMBUYaJIbHBIX OIK-1.1
KOMIUIEKCHBIX YHCEJL. 3 qHcIaMH 3aaHuil .
o OIIK-1.2
IlokazarenbHast u MO/ITOTOBKA K 3. YcTHbIl onpoc.
TPUTOHOMETpHYECKas YCTHOMY OTIPOCY 4. AynuropHas
(hOpPMBI KOMIIEKCHOTO n AKP. KOHTPOJIbHAS
YyHCTIa. pabora
1. becena -
o0cyxieHHne
Pemenue 3anau Y
1.2 OcHoBHas Teopema 2. ITpoBepka
anreOpel. AMropuT™M Ha pasjoeHie WHINBUIYaITbHBIX
PEI. P MHOTOYJICHOB, Y . OIIK-1.1,
JICNICHHUSI MHOTOYJICHOB. 2 6 3aJaHu’
MO/ITOTOBKA K . OIlK-1.2
Pasnoxxenne MHOrOWIEHOB 3. YcTHbIl onpoc.
Ha MHOXXUTEIN YCTHOMY OIpOCy 4. AynutopHast
: u AKP - AAYAHTOP
KOHTPOJIbHAS
pabora
1. Becena -
Pemenue 3amau obcyxaeHne
Ha GYHKIHUU 2. IIposepka
1.3 OyHKIIMN KOMITJIEKCHOTO KOMIIJIEKCHOTO MHJUBUAYaJIbHBIX OIK-1.1
MEPEMEHHOT0. DJIEMEHTHI 5 MIEPEMEHHOT0, 3a1aHuil OIK 1' 2‘
KOMIUTEKCHOTO aHaJIn3a. MOATOTOBKA K 3. YcrHBIH ompoc. '
YCTHOMY OIIPOCY 4. AynuropHas
un AKP. KOHUPOJIbHAS
pabota
Wroro no pazneny 14
2. Pazgen 2. MarpuIbl ¥ CHCTEMBI
JIMHENHBIX ypaBHEHUI
2.1 Marpwuupl, 1eHCTBHS C Pemenwne 3amau 1. becena -
Marpuiamu. OnpeieuTeu. 2 10 Ha, MaTPUIIBI 1 o0cyXIeHHne OIlK-1.1,
O6parHas Matpuna. Panr OTIPENICITUTEIH U 2. IIposepka OIlK-1.2
MAaTpHIBL. CHCTEMBI, HMHIVBHAYaIbHBIX




Pewenne cucrem MeTogamu
MAaTpPHYHOTO UCUHCIICHHS,
Kpamepa, I'aycca. Meron
I'aycca B o0mieM ciyuae.
Teopema Kponekkepa-

MOJIrOTOBKA K
YCTHOMY OIIpOCY

3aJlaHUI
3. YcrHbli onpoc.
4. AynuropHas

Kanemnu. OnHopoaHbie u AKP. KOHTpPOJIbHAS
CUCTEMBI. pabora
dyHgamMeHTaIbHas cUCTEMA
pemieHuit.
2.2 Pemenue cucreMm 1. Becerna
METOJaMH MaTPUYHOTO )
a p Perenue 3anau o0CyxIeHHe
ucuncnenn, Kpavepa, Ha CHCTEMBI 2. IlpoBepka
T'aycca. Meton I'aycca B N )
O6§I€M o aeﬂ Te}(,) oMa 10 YpaBHEHHUH, HWHAWBHIyaJIbHBIX OIIK-1.1,
K OHeKKey: K.ZiHeJIJI'I) 1/1 MHOATOTOBKA K 3aJIaHUuN OIIK-1.2
P p ) yctHOMY omnpocy | 3. YcTHBIH ompoc.
OIHOPOJTHBIE CUCTEMBI. u samure TP 4. 3amra
dyHIaMeHTaIbHAs cUCTEMaA : mno{;oro acudTa
pelieHui. p
HWroro no pazaeny 20
3. Pa3gen 3. JIuneiineie
MIPOCTPAHCTBA U ONIEPATOPHI
1. becena -
3.1 Jluneiinsle o0cyxaeHue
npoctpancTsa. basuc, Pemenne 3anay, 2. IlpoBepka
pa3MepHOCTb, 025 | 025 12 MOJITOTOBKA K HHIUBUTYaIIbHBIX OIlK-1.1,
MTOIPOCTPAHCTBA, THOMY OI TTAHUH -1,
OIIIPOCTPAHCTBA ' ' CTHOMY OIIPOC 3ama OIIK-1.2
npeoOpa3oBaHus u 3amure TP. 3. YcrHsIit ompoc.
koopauHat. Mzomopdusm. 4. 3amura
TUIIOBOTO pacyéra
3.2 JIuneiiHbIE ONEPATOPBI.
MartpuuHoe npeacTaBicHue Pemenne 3anaq
onepaTopoB. lHBapuaHTHBIE Ha MaTPUIHOE 1. becena -
MOJIIIPOCTPAHCTBA. MIpE/ICTaBICHHE o0cyxaeHue
CoOCTBeHHBIE 3HAUECHHS 1 OIepaTopoB, 2. IIpoBepka
BeKTOPHI. CIIeKTp. 025 11 HaXO0KJCHHUE WHJWBUyaIbHBIX OIIK-1.1,
XapakTepuCTUIEeCKHA ' COOCTBEHHBIX 3aJlaHUI OIlK-1.2
MHorouwieH. [Togobue 3HaYEHU U 3. YcTHsbli omnpoc.
onepaTopos. [lonstue o BEKTOPOB., 4. 3amura
MPUCOCANHEHHBIX EKTOPaxX U MIOJTOTOBKA K THUTIOBOTO pacyé-Ta
JKOp/IaHOBO# (hopme YCTHOMY OTIPOCY
omeparopa. u 3amure TP.
3.3 KommekcHoe
€BKJIMJIOBO MPOCTPAHCTBO.
CkansipHO€ IPOU3BECHHIE, Pemerne a1 1. becena -
HepaBeHcTBa Komm- Ha EBKITHIOBO oOcyxeHue
ByHsikoBckoro u 2. [Iposepka
NPOCTPAHCTBO U
Munxkosckoro. Hopma. WHWBUTyaIbHBIX OIIK-1.1,
N 0,25 0,5 8,7 OpPTOTOHAIM3AIIN N
OpTOHOPMHUPOBAHHBII 3aJlaHUI OIIK-1.2
10, TOJITOTOBKA K o
6azuc. OpToroHanuzanus CTHOMY OIDOC 3. YcrHsblit omnpoc.
I'pama-llImunra. yn 3am§Te ?P y 4. 3amura
OproroHajipHOe ’ TUIOBOTO pacyéra
JIOTIOJTHEHUE U pa3JIoKeHue
B MPSIMYIO CYMMY.
3.4 CamoconpspKEHHBIE Pemenne 3anau 1. becena -
OIepaTopsl, KBaIPaTHUHBIC Ha o0cyxeHne
(hOpMBI, CIIeKTp, CaMOCOTPSIKEHHEI 2. Tlposepka
SKCTpeMaJibHbIe CBOMCTBA 05 1 7 €, YHUTapHbIE U WH/IMBUTYaJIbHBIX OIIK-1.1,
COOCTBEHHBIX 3HAUECHHIA. ' HOpMaJIbHbIE 3aJJaHUuN OIIK-1.2
IIpoekTopsl. CriekTpasibHas OIepaTophl, 3. YcrHbli onpoc.
teopema. HopmanbHble TIOATOTOBKA K 4. 3amura

YHUTapHBIE ONIEPATOPBI.

YCTHOMY OIIpOCY

THUIIOBOTO pacuéra




Kommyraropsr. Paznoxxenune
oreparopa B IPOU3BEICHHUE
YHHUTApHOTO U
MIOJIOKHUTEJEHOTO.

u 3amqure TP.

3.5 TlpumnoxeHne TUHEHHBIX

Pemenue 3amau

OIIepaToOpPOB K OICHKE 1. Becena -
N Ha BBIYHCIICHHE
MOTPEUIHOCTH PEIICHU anesa oOcyxieHne
CHCTEM JIMHEHHBIX 2. IIpoBepka
N 00yCIIOBIEHHOCTH
ypaBHeHui. Yucio . | WHIMBHIYaNBHBIX OIIK-1.1,
0,5 9 U UTEPalMOHHBIH .
00yCIIOBICHHOCTH \eTox 3aJaHul OIIK-1.2
JTUHEWHOTO oreparopa. > 3. YcTHsI onpoc.
% MOJIrOTOBKA K
Wrepaumonnslii MeTox 4. 3amura
YCTHOMY OTIPOCY .
BBIYHCIICHUS TPAHUI] THUIIOBOTO pacuéra
u 3amute TP.
CIIeKTpa.
Pemenue 3agau
3.6 KBanTOBOMEeXaHU4eCKas
Ha BBIYHCIICHHUE . becena -
TEPMHUHOJIOTHSL: Opa- U KeT-
CpeIHUX o0CyXIeHHE
BeKTOpHl. CpenHee .
3HaYEHUH U 2. IIpoBepka
3HaYeHHUE, OTKIOHEHNE U N
OTKJIOHCHUH WHIUBHUYaJIBHBIX OIIK-1.1,
CpeHee KBaJpaTUuIHOE 0,5 14 N
(usnueckux 3aaHuil OIlK-1.2
OTKJIOHEHHE (PU3UUECKUX N
BEJIMYHUH, 3. YcrHBIH ompoc.
Benm4uH. [IpuHINI
. MOJATOTOBKA K 4. 3amura
HEOoNpeeIEHHOCTH .
N YCTHOMY OTIPOCY | THIIOBOTO pacuéra
Teiizenoepra.
u 3amure TP.
HWroro no pazaeny 61,7
Hroro 3a cemectp 95,7 3a4ET
Hroro no aucuuruinae 2 95,7 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTessi K aCHUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHosoruu mpoOJIEMHOTO O0YUYCHHS — OpraHu3aIs 00pa30BaTeIBLHOrO Mpolecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
aCTMHUPAHTOB.

3. aTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi mpe/IoiaraeT akTMBHOE U HEJTMHEWHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@®opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIEIIHATM3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranuzaius 00pa3oBaTeIbHOrO MPOoIecca, OCHOBAHHAS HA PUMEHEHUU MPOTPAMMHBIX CPEJI
Y TEXHUYECKUX CPENICTB PabOTHI CO 3HAHUSMHU B PA3TMUHBIX IPEIMETHBIX 00IACTSIX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHOYHBIE CPeACTBA /151 NPOBEAeHUs MPOMEKYTOYHOI aTTecTalMu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Uneun, B. A. Jluneitnas anre6pa. YueOHuk 11 By30B [Tekct]. / — B.A. UnbuH,
O.I'. Ilo3asax — M.: ®uzmatimt, 2014. - 280 c.

2. T'ensdang, U.M. Jleknun no muneitHoM anredpe [Teker]. / U.M. I'enbdang — M. :
Ho6pcoget, 2009. 296 c.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. l'ant™maxep, @.P. Teopus marpuir: [Teckr]. / ®.P. ManTmaxep — M.: dusmarnur,
2010. - 560 c.

2. Hunbcen, M. KBaHTOBBIC BRIYMCIICHHS M KBaHTOBas nH(popManws. [lep. ¢ anri.
[Texct]. / M. Hunscen, U. Yanr. — M. : «Mup», 2006. — 824 c.

B) MeToauuyecKkue yKazaHus:
1. CmymikeBuy JI.E., JIekunu mo ocHOBaM KBaHTOBBIX BbluuciaeHuid. Yacte 1. dusuko
-MaTeMaTudeckuii TepMuHuMyM. Beimyck 1. Kommekcubie uncna. [Tekct]. / JILE.



CmymkeBud. — Marauroropek : HOY UT®H, 2018. - 77 c.

2. Cmymkesud JI.E., JIekiiuu no ocHOBaM KBaHTOBBIX BeIUMCIIeHUH. YacTs 1.
Maremaruueckuii annapar KBaHTOBOM MexaHUKU. Brinyck 2. Anredpa matpuu. CucreMsl
JIMHEWHBIX ypaBHEHUN. JIMHEHbIE ONIEPATOPBI B KOHEUHOMEPHBIX KOMIUIEKCHBIX

eBKIUA0BBIX MpocTpancTBax [Tekcr]. / JL.E. CmymkeBud. — Marautoropck : YHOY UTOU,
2017. - 134 c.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue

o No norosopa Cpok AeicTBUS TUIEH3UU

MS Office 2007

. Ne 135 ot 17.09.2007 OeccpodHo
Professional

MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMbI

Hassanue kypca Cchuika

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHnEe AUCIUIINHBI BKIIOYALT:

JlexuvonHas ayautopus - MynbTUMeIUHHBIE CPEICTBA XPAHEHUS, IEPEIaunl U
MpeiCTaBIeHHs] UHPOPMAaILIUH.

KommroTepHslii kiacc - [lepconanbHbie koMmbioTepsl ¢ makerom Office, BerxomoM B
HNHTepHeT u ¢ 10CTYNOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEPCUTETA.

Aynuropuu Ui CaMOCTOSITENIbHON padOThl: KOMITBIOTEPHBIE KJIACCHI; YUTATIbHBIE
3anel 6ubnmorexu - Bee knacesl YUT u ACY ¢ nepcoHalIbHBIME KOMITBIOTEPAMH, BBIXOJIOM
B VIHTEpHET U C TOCTYNOM B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCUTETA.

Aynuropuii Ui rpyNIoOBbIX U HHAUBUAYAIBHBIX KOHCYJIbTALMM, TEKYILETO0 KOHTPOJIS
U IPOMEXKYTOUHOM arrectaunu - Ayz. 282 u knacesl YUT u ACY.

[TomerieHus 17151 caMOCTOSTENbHOM pabOThl 00YJaIOLINXCSl, OCHALIEHHBIX
KOMIIBIOTEPHON TEXHUKOMN C BO3MOKHOCTBIO MOJKIIOYEHUS K ceTh «VIHTepHET» U HaTM4ueM
JI0-CTyTa B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO cpely opranu3anuu - Kinaccobl
YUT u ACY.

[Tomerienus 171st XpaHeHHs ¥ TPOPHUIAKTHYECKOT0 00CTy)KUBaHUS Y4eOHOTO
obopynoBanus -LleHTp HHPOPMAITMOHHBIX TeXHOJIOTUH — aya. 379



IIpunoxenne 1.

Y4eOHo-MeTOAUYECKOEe  o0ecreyeHHMe  CAMOCTOSAATEJbHOH  padoThI
o0yvarimxcs

Ilpumepnuie 3a0auu 014 yceoenus meKyuwie2o mamepuana u nOO20MoGKu K
ayoumopHoit KOHmpovHou padbome no pazoeny 1 «Komnnexcnwvie uucna»

1. Boiyucnume:

5-2i

m(fjb@+7D—Z:§

’

6) (2+3i)%+(1-4i)°,

B) |4—3i|+(1+2i)7.

2. Pewumeo ypasHeHuA:

a) (2—i)z+5-3i=0,

6) z°-4z+5=0,

B) z°=5+12i,

r) 22 ++/52+3i=0.

3. Pewuiumbs cucmemy ypasHeHuli:

(2+3i)z; +52, =11

4. Haiimu modynu u apa2ymeHmbl cnedyroujux KoMraeKcHoix yucen:a) 6;6) —7;8) 3i;r) —4i; )
2+2i;e) 3-3i;%) —23+2i;3) 3+4i;e) —12-5i.
5. 3ar1ucame KOMIMAEKCHbIE YUCAA 8 MPU20HOMempuYecKol u nokasamenoHoli popmax: a) 4;6) —7i;
B) 3+3i;r) 4—4i;n) 2+24/3i;e) 3v/3-3i;w) —3+4i;3) —5-12i.
6. Mepesecmu yucna Z; =2+ 2\/§i uz, = 3\/§ + 31 8 mpuzoHoMeMpuUYECKYrO U MOKA3GMENbHYIO
Z
opmol, Halimu  yZ, u “L & mpuzoHomempuyeckoli u nokasamesnbHoU opmax u nepesecmu 8
2]
anzebpauvecKkyro gpopmy.

7. Halimu cmeneHu KomnneKcHbIx Yuces, npumeHss gpopmyny Myaspa:



a) @+iy,6) (V3-if, e (2-243i)°.

8. Hailimu KopHU u3 KomnneKcHbix yucen: a) J3+3i,6) 3/—125,

8) -1+ V3i.

9. Paznoosicums MHO2OUIEHbL HA MHOMCUMENU.
2
a) 2°—-4z+5;

6) z°+125;
B) Z4+1—\/§i;

n z8-2z%+1.

MpumepHsie sonpocbl KoanoKeuyma no pasdeny 1 «KomnaeKcHoie yucaa»

1. Ymo makoe anzebpauveckas hopma KOMNAEKCHO20 YUCAA U KAK KOMITAEKCHbIe Yucsa
U306paMcaromMcs Ha KOMAeKcHol naockocmu?

2. Ymo makoe MmoOoysb, apaymem, mpu2oHOMempu4yecKkas U noKkazamesbHas (hopmMbsl KOMIAEKCHO20
yucna?

3. Kak npoucxodum ymHoxceHue, 0esneHue, nepexod K COnpamEHHOMY 01189 KOMIAEeKCHbIX Yuces 8
mpuz2oHomempu4eckoli u nokazamesnsHol ¢hopmax?

4. Kak npoucxodum 8038e0eHuUe 8 cmerneHsb U Uu3snedyeHue KOPHA U3 KOMI1/1€KCHO20 yucna?.

5. Ymo ymeep»cdaem ocHosHas meopema asnz2ebpbl U CKO/bKO KOPHeEl Moxem umems MHO204s1eH
n-Holi cmeneHu?

6. Ymo makoe KPAMmMHOCMb KOPHA U KAK 8bleaAa0um passioneHue MHo2o4s1eHa Ha MHOXUmenu?.

MpumepHsie 3ad0a4u 015 yc8oeHUA MeKyu,e2o Mamepuand U 8binosHeHUs munoeozo pacyéma Nel
no pasdeny 2 «Mampuybl U cucmembl AUHeliHbIX ypasHeHuli»

1. Boiucaume AB —3C +2D7,

0 1
21 0 -3
3 -2 5 1 0 -4 -2 2 -3
20e A= ,B=|6 1 4 6|, C= , D=
6 0 -1 30 4 5 4 -5
4 5 -1 0
1 3

2. fokazames, ymo (A+B) =A" +B";(4-B) =B" - A",



3. Bolyucaume passnoxeHuem Jlanaacu npueedeHuem K mpeyzoabHomy sudyonpedeaumenu:

2 1 -
1 2 4 0 3
4 -3 0 5
-1 3 -5,
2 6 -1 4
4 -5 3
0O 4 -2 3
3 5 1 2 3
4.Hadmu mampuuy, 06pamHyto K [2 J, —~3 4 3|, nposepums pasercmeo A A=E.
5 1 9

5. Pewuumo mampuyHoe ypasHeHue: AXB =C, 2de

1 2 -3
1 - 1 25
A= ,B=13 2 -1|C= .
2 3 -1 0 4
01 4

6.Pewiums memodamu obpamHoti mampuusl, Kpamepa u laycca caedyrowyto cucmemy:

3X+2y+6z=5

-X+4y-5z=1.

6X+y+4z=-2
1 3 2 1 4

7. HpueechKcmpoeo mpeyeoanomyeudyuHaL”lmupaHemampuqb/ 47 0 8 0
510 11 9 4
3 4 7 7 -4

3% +2X, —Xg +4X, +2X5 =6
X, +5Xy —2X3 —3X, + X5 =3
AX +TXy —3Xg + X, +9% =9
2%, —3Xy + X3+ 71X, —5X5 =3

8. Halimu obuwee peweHue cucmemeol:

MpumepHsbie sonpocsi no 3aujume munoesozo pacyéma Nel no pasdeny 2 «Mampuuysbl u cucmemol
AIUHelHbIX ypasHeHUli»

1. Kak onpedenmomc,q OCHOBHble delicmsus ¢ mampuuyamu: C/IOXeHue, yMHOMeHue,
MPAaHCNOHUPOBAHUE U NnepeHoCcAmMcA siu Ha HUX OCHOBHble ceolicmea 0ﬂ2€6p(]u‘4€CKUX onepauuﬁ:
KommymamugeHoCms, accoyuamueHoCcme, ducmpu6ymueHocmb?

2. Ymo makKoe onpedenumenb U KaKOB8bl e20 0CHOBHble caolicmea?
3. Ymo makKoe o6pamHaﬁ mampuua u Kak oHa sblyucngemca?.

4. Kak pewaemcsa cucmema AuHeliHbix anzebpaudeckux ypasHeHuUli memoodamu Kpamepa u ¢ noMmouwbro
o0bpamHoli mampuysl? Kakue cgolicmea cucmemol obecrneyusarom npumeHUMOocms 3mux memooos?



5. Ymo makoe pPaHe mampuuysbl U KK OH ablyucnaemca?.

6. Kak pewaemca u uccnedyemca cucmema memodom [aycca, Ymo ymeeprodaem meopema
KpoHekkepa-Kanennu?

7. Ymo makoe ¢hyHOameHManbHAA cucmema peweHuli 00HOpPoOHoU cucmemeol nuHelHbIX
anzebpauvecKux ypasHeHul?

MpumepHsie 3ad0a4u 018 yceoeHUA MeKyu,e2o Mamepuand U ebinosHeHUs munoeozo pacyéma Ne2
no pa3sdeny 3 «/luHeliHble npocmpaHcmeaa u onepamopbsi»

Ana usy4vyeHusA KosiuvyeCcmeeHHOo20 MNMpu3sHaKka X us 2€H€p0ﬂbHOU COBOKYyNnHoCmMu usesie4yeHa

geibopka Xi, ***, X, obveman, umerow,as daHHOe cmamucmu4eckoe pacrnpedeneHue.

1). Asnaemca au AuHeliHo He3asucumoli u 06pazyem au 6asuc cucmema 8eKmopos 8 R*:

3 1 10 3 1 1
4 11-21] 10 2 [|-41]2
a) ) , ; 6) : el
-3||-5||-14 -3||-2||5
-1){ 6 3 -3)L 0 )\7
3 1 1\(0 9
2 [|-41|2]||1 7
8) 3l ol sl 1 , €C/U 0a, Mo passaox UMb no amomy 6asucy 8eKmop 4l
-3)1 0 7)\ 3 17

2). lokazams, ymo cnedyroujue noomHoxecmsa R" asasiomea nodnpocmparcmeamu:

n
a) MHoxecmeo cmonbuose R, y komopubix nepsas koopduHama pasHa 0.

6) MHox}ecmeo sepxHempey20bHbIX Mampuy (Hysau HuxXce 2naeHol AuazoHasU) 8 MPocmpaHcmee

M

-
8) MHosecmso mHozouneros P(t) € P", makux, umo
1) p(0)=0;

62) p(D)=p(2)=0.

2) Ana danHoli mampuysr A€ M, | mHoxecmeo sekmopos N ={xeR": 4Ax =0}.

0) Ana darHoil mampuuysl A€M, | mHoxecmeo sekmopose R ={AX e R™:xeR"}.

n



1 5
3). Hatimu s R3 daurb sekmopos x=| 3 |,y =|—3|, paccmosaHue mexdy smumu sekmopamu,
-2 5

Y20/ MeX 0y HUMU.

4). Mokazame, YMoO OPMOHOPMUPOBAHHAA CUCMEMA 8eKMOpPo8 (He 0ba3amenbHO 0bpasyou,as 6asuc)
AuHeliHo He3asucuma.

5). a) Mposepums, ymo C[a,b] - npocmpaHcmeo  HenpepeoigHbix gyHKyuii Ha ompeske [a,b]

A8a18emcsa esKAUuG08bIM, ecsil 88eCmMU 8 HEM CKAsAPHOe rnpoussedeHue caedyrouwum obpasom: 014

b
dymkyui f(t) u g(t) mosowum (f,g)=[f(t)g(t)dt.

6) Hatimu e C[0,1] dnunbl sekmopos T (t) =t,g(t) = €', paccmosHue mexndy smumusekmopamu,

Y20/ MeX0y HUMU.

1 3 -1
6). Paccmompum & npocmparcmee R 6asuca; =| 2 |,a,=| -1 a;=| 2 |.pumeHus K
0 1 1

Hemy npoyecc opmo2oHaAu3ayuu LLimudma, nocmpoums opmoHOPMUPOBAHHbIL 6a3uc 8 R3.

7). B npocmpaHcmee M, , mampuy pasmepHocmu 2x2 paccmompum ornepamopel 18020 u

a b
Npaso20 yMHOMEHUA Ha 0aHHYo mampuuy A z( dj: LaX =AX u RyX = XA. lNpunse 3a
C

10 01 00 00
6asuc npocmpancmea M, , mampuysl E; = 00 JE, = 0 0 LBy = 10 JE, = 0 1/

Hatimu mampuyel onepamopos L, u R,.

8). Haittn cobcTBEHHbIE 3HAaUYEHMA U COBCTBEHHbIE BEKTOPbI ONEPATOPOB, 334aBAEMbIX C/IeAYIOLUMM
MaTpULAMK; ONPEAENNTb PAa3MEPHOCTb COBCTBEHHbIX MOANPOCTPAHCTB; HANUCaTb MATPULLbl ONEePaTopPoB
B 6a3nce n3 cobCTBEHHbIX BEKTOPOB:

" (5 2],6) (2 5} 111 4
-1 8 0 2 B)| -1 11 —4|.

—4 -4 14

9). Halimu cnedsi onepamopos u3 3a0ayu 8).

10). RBokasatb Tokgectso: 4Re(Ax,y) = (A(x+Y), X+ Yy)—(A(x—Yy),Xx—Y).



11) MokasaTb, 4To ||Aa|| = ||P|| = ||S|| =1,rpe Aa — onepaTop NoBOpoOTa B R2 , P —onepartop

npoeLmpoBaHua (Kakoin-Hnbyab), S —onepatop cummeTpumn (Kakol-Hnbyab).

aa 0 ... 0
0 a, ... O
12). Haittn Hopmy gmnaroHanbHoro onepatopa D = paBHa:
0 O a,
D] = max{| & |: k =1,...,n}.
3 2-i

13). HaliTn Hopmy onepaTtopa, npeAcTaBAeHHOro MaTpuuei

2+i 5

MpumepHsie sonpocs! no 3aujume munoeozo pacyéma Ne2. no pazdeny 3 «/luHeliHolie
npocmpaHcmed u onepamopbui»

1. Ymo makoe nuHeliHas Hezasucumocms sekmopos u 6asuce R" ?
2. Ymo makoe nuHeliHoe npocmpaHcmMeo, npusecmu npumepsl?

3. Ymo makoe nuHeliHas Hezasucumocms, 6a3uc, pazmepHOCMs, NOONPOCMPAHCMEO 8 POU3B80I6HOM
AuHelHOM npocmpaHcmee?

4. Karoesl ceolicmea cKa/apHO20 npou3sedeHus 8 8eujecmeeHHOM U KOMIIIEKCHOMEBKAUO0BOM
npocmpaHcmeae?Yemy pagHa Hopma eeKkmopa?

5. Hanucame HepaseHcmea Kowu-byHAKo8cKo20 U MIUHKOBCKO20.
6. Ymo makoe opmoHopmMupo8aHHsbIli 6a3uc, opmozoHanu3ayus 6a3uca, opmozoHasnsHoe donosnHeHue?

7. Ymo makoe nuHeliHblli onepamop? Kak cmpoumcsa mampuuya onepamopa U KaK oHa npeobpasyemcs
npu nepexode K Hogomy 6asucy?

8. Ymo makroe cobcmeeHHble BeKmopbl U cobcmeeHHble 3Ha4YeHUs onepamopa??

9. Ymo makKoe uHeapuaHm ornepamopa u rmoyemy onpedenumenb, xapaxmepucmuquKuU MHO2O0Y/1€EH,
cned u CriekKmp Aes4AromcAa UHGGpUGHmGMU?

10. Ymo maxoe nopma onepamopa?

11. Ymo maxoe kommymamop 08yx onepamopos u Kakogwl e2o ceolicmea?

12. Ymo maxoe conpsaxcénnbviii onepamop u KaKkosvl cOUCMBEA ONEPAYUU CONPANCEHUA?

13. Kakosbl sxcmpemanbhvle c80UCMEa COOCMBEHHBIX 3HAYEHUL?

14. Ymo ymeepatcoaem cnekmpanvhas meopema 015 CAMOCONPANCEHHBIX ONEPAmopo8?

15. Ymo makoe HopmanvHblll U YHUMAPHBLL onepamopwvl?

16. Kax eviensioum noasipnoe pasiodxceHue onepamopa?

17. Ymo makoe cpeonee nabarooaemoll eeiutunbl 8 K8aHmogou mexanuxe? Hanucamo
coomuoulenue HeonpeoeiénHocmell.

3apaHuA anA oueHKu C¢OpMMpOBaHHOCTM KOMﬂETeHLI,Mﬁ



Mposepaemaa komneteHuma OMK-1

3agaHua:

1. Kakas napa BekTopoB obpasyeT 6asuc B npoctpaHctee R??

;) ()

2. Kakas pasamepHOCTb Yy MPOCTPaHCTBA MHOTOY/IEHOB CTeMNeHK, He npesBocxoasallen 67
a)6

6) 5

B) 7

r) 6eckoHeyHas

-2 3
3. Yemy paBHO cKansapHoe Npon3BeAeHNE BEKTOPOB ( 1 ) ( 4 )
5 -2

4.EcTb ABa onepaTopa NoBOpoTa B IBYyMEPHOM npocTpaHcTe:Ha 3° 1 5°. Ux npousseaeHme Toxe
ABNAETCA ONepaTopoOM NOBOPOTaA — Ha CKONIbKO rPajycoB?

a) 8°

6) 15°

B) 2°

r) 4°



5.Yemy paBHa HOpMa CaMOCOMNPAXKEHHOro onepaTopa B 4BYMEPHOM €BK/IMA0BOM MPOCTPAHCTBE,

KOTOpPbI B OPTOHOPMMPOBAHHOM basvce NpeacTaBAseTcs MaTpULen (; i)?
a)5
6) 6
B)7

r)8

Kntou K 3aaaHUI0 ANA OLLEeHKHU C(I)OpMMpOBaHHOCTVI KOMHETEHU‘Mﬁ

Wndp
KOMNeTeHL, OlMK-1

nn

Ne 1 (2 |3 |4 |5
Bonpoca

MpaBuabH
bl
BapuaHT
oTBeTa

Kputepum oueHnBaHua:

OlK-1:

0-2 NpaBuAbHbIX OTBETA — KHEY/10B/IETBOPUTENIbHOY,
3 npaBu/ibHbIX OTBETa — «Y0BNETBOPUTENIBHOY,

4 nNpaBU/IbHbIX OTBETA — «XOPOLLOY,

5 NPaBuUJIbHbIX OTBETOB — KOT/IMYHON.



MpunoxxeHue 2.

Kon
HWHJIUKATOpa

HAWKATOP AOCTHKCHUA
[KOMIICTCHIIMH

O11eHOYHBIE CPEICTBA

OIIK-1: Cnioco0eH NpUMEHSITh eCTeCTBEHHOHAYYHbIE U 00IIleMHKeHePHbIe 3HAHUA, METO/IbI
MaTeMAaTHYeCKOT0 aHAIHU3a U MOJIeJTUPOBAHHS, TEOPETHYECKOTO M IKCIIEPUMEHTATbHOT0
uccjae10BaHus B NPodeccuoHAIbHOI 1eITeILHOCTH

OIIK-1.1:

Peuraer crangapthbie
npohecCHOHaTbHBIE
3a/1a41 C TPUMECHEHHEM
©CTeCTBCHHOHAYYHBIX U
0OIIIENHKEHEPHBIX
3HAHWH, METOJIOB
MaTEeMaTUYeCKOI'0 aHaju3a
Y MOJICTTUPOBAHUS

Teopemuueckue 60npocwi:

1. KommuiekcHble yucna u JeHCTBUS ¢ HUMHU.

2. TpuroHoMeTpudeckasl i Imoka3aTelbHast (POPMBI
KOMIUIEKCHOTO YHCJIA.

3. Bo3BeneHne KOMIUIEKCHOTO YUCIIa B CTETIEHb U U3BJIEUEHHE
KOpHSL.

4. OcHOBHas TeopeMa anreOpsl U pa3IoKeHne MHOTOWICHA Ha
MHOKUTEJH.

5. Matpuiisl U JEUCTBUS C HUMU.

6. OnpeaenuTesn 1 UX CBOMCTBA.

7. Ob6paTHas MaTpHIIA.

8. Pemienne cucteM JTMHEHHBIX anreOpanuecKuX ypaBHEHHH
Metogamu Kpamepa n oOpaTHOM MaTPHITBI.

9. VccnenoBanue 1 perieHue CUCTEM JIMHEMHBIX
anreOpanvecKkux ypaBHEHU MeTooM ["aycca.

10. Panr marpunpl. Teopema Kponekkepa-Kanemnu.

11. Jluneiinas 3aBucuMocTb 1 6a3uc B R"

12. JIuneitHOE MPOCTPAHCTBO, MTOAIIPOCTPAHCTBO, Oa3UC,
Pa3MepHOCTb.

13. EBKJIMIOBO IPOCTPAHCTBO, CKaJIIPHOE TIPOU3BEACHNE,
HOpMa BEKTOpa, HepaBeHCTBA Kommu-byHskoBckoro u
MUHKOBCKOTO.

14. OpToronanu3amnus.

15. JIuneiHbIN omepaTop, MaTPHIIA ONIEPaATOpa,
peoOpa3oBaHue MATPHIIBI IPH ITEPEX0/ie K HOBOMY 0a3ucy.
16. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUS
oneparopa. Mueapuantel.Ciien. CriekTp.

17. Conpsix€nnbIi onepaTop. CaMOCOIPsHKEHHBIE OTIEPaTOpHI.
DKCTpeMallbHbIE CBOMCTBA CIIEKTPa CaMOCOTIPSKEHHOTO
orepaTopa.

18. CriexTpanpHas TeopeMa Jisi CaMOCOTPSHKEHHOTO
oreparopa. @yHKInM OT oneparopa. KBaapaTHbIi KOpEHb.
19. HopmarnbsHbIe U YHUTapHBIE ONIEPATOPEI. CIIEKTpabHAs
teopema. [lomsspHoe pasnoxkeHue.

20. KBanToBoMexaHnyeckue npuiiokerusi. CooTHOIIEHUE
HEOIpeneaEHHOCTEH. .

Ipakmuueckue 3a0anus:

1. Beramennts: (2+30)% + (1—4i)°.
2. HaiiTn cTeneny KOMILIEKCHBIX 9UCEN, TPUMEHSS (HOpMyITy

Myagpa: a) (1+i)7,6) (\/g—i)a.

3. HaiiTi KOopeHb U3 KOMILIEKCHOTO YKCTIa: 4\/ -1+ \/§i

4., Pa3noXUTh MHOTOWIEH HA MHOKUTEIIH Z8 — 224 +1
5. Borancuts AB —3C + 2D,




Kon
HHAMKATOpa

THAMKATOP AOCTHXKEHUS
KOMTIETEHIINN

OrieHOYHBIE CpeACTBA

2 1 0 -3
3 -2 5
rne A= ,B=|{6 1 4 6|,
6 0 -1
4 5 -1 0
0 1
(1 0 -4 -2 2 -3
\30 4 5) 7 |4 -5
1 3
1 2 3
6. Haiitu marpuiy, obparayo kx, | —3 4 3|, 7. Pemuts
5 19

MeronamMu  oOpatHoW  marpuimbl, Kpamepa wu [aycca
CIICAYIONIYIO CUCTEMY:

3X+2y+6z2=5
—-X+4y-5z=1.
6X+y+4z=-2

8. Haiitm oO1iee pemieHue CHCTEMBL:
3% +2X, —Xg +4X, +2X; =6
X, +5X; —2X3 —3X, + X5 =3
A%, +TXy —3X%Xg + X, +9%; =9
2% —3Xy + X3+ 71X, —5X5 =3

9. SIpnsieTcs v JIMHEHHO HE3aBUCUMOM U 00pa3yeT jiu 0a3uc

3 13\(1)(O
. 2 ]-4]12]|1
crcTemMa BeKTOpoBB R™: , N €CITi J1a, TO
-3(|-2]|5(|-1
-3/1L0)\7)(3
9
7
PAa3JIOKHUTH [0 STOMY Ga3UCy BEKTOP 1|
17
1 5
10. Haiitu 8 R® ymnmmt BektopoB X =| 3 |,y =|—-3],
-2 5

PaACCTOAHUC MEXKAY STUMHU BEKTOPAMHU, YIOJI MEXITY HUMU.

11. B npocrpanctee M, , marpun pasmepsoctn 2x2

PacCMOTPUM OMICPATOPHI JICBOT'O U IPABOI'0 YMHOXKCHUA Ha




Kon

THAMKATOP AOCTHXKEHUS

OrieHOYHBIE CpeACTBA

VHIMKATOPA [KOMIIETCHIINN
a b
naHHyio Matpuny A= d L, X =AX u R, X =XA.
IpunsB 3a Gasuc npocrpanctea M, , Marpuie!
10 01 00 00
E]_: ,EZZ ,E3: 1E4: ’
0 0 0 0 10 01

HaiTu MaTpuIb! onepatopoB L, u R,.
12. Haiitn coOCTBEHHbIC 3HAUYEHHS U COOCTBEHHBIE BEKTOPHI
OIIepaToOpoOB,  3a7aBacMbIX  CIEAYIONIMMH  MaTpUIlaMHy;
OIIPEICIUTh Pa3MEPHOCTh COOCTBEHHBIX HOANIPOCTPAHCTB,;
HanMcaTh MaTPUIBI OMEPaTOpoB B Oa3uce M3 COOCTBEHHBIX

11 -1 4
BEKTOpOB: | -1 11 -4

-4 -4 14
13. Haiitu HOpMY omeparopa, MpeACTaBICHHOTO MaTPHUIICH

3 2-i
2+i 5 )
Peraet npogeccroHanbHbIe
14. HanncaTh NOMSIpHOE Pa3sioKEeHNE ONepaTopa, 3a/[aHHoTO B
Baayn ¢ MpUMEHEHUEM
OIIK-1.2  [MeToJ0B TEOPETHUECKOTO U 3 2

PKCIICPUMCHTAJILHOT'O
FICCJICJOBAHMA

R? 78
MaTpuLei (2 5




