MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA3OBAHMSI
POCCHUUCKOU ®EIEPAIINU

v DeziepanbHOE rocy1apCTBEHHOE GIOKETHOE 06PAa30BATETbHOE YUpEKICHUE
BBICIIET0 0Opa3oBaHmusl
«MarHuTOropeKHit roCy apCTBEHHbIH TeXHIYECKHIT yauBepcurer um. I'.1. Hocosa»

~, YTBEPXJIAIO

Jlupexrop UDuAC

Yy R oS B.P. Xpamuun
03.03.2021 r.

PABOYAS ITIPOTPAMMA TUCIHUATIINHBI (MOAYJIs)

S/IEMEHTbBI THHEHHOH AJITEBPBI

Hanpasnenne noarorosku (cnenuansnocTs)
09.03.01 Mudopmartrika n BEIMHCTHTEIbHAS TEXHIKA

Hanpasnennocts (poguis/crienuamsaris) IPOrpaMMbI
IIporpammuoe oGecriedenne cpeacTB BEIMUCIHTENLHOMN TEXHHKA 1 aBTOMATH3HPOBAHHBIX
CHCTEM

VPpOBEHb BBICIIEr0 06GPa30BAHHS - Gakanaspuar

®opma oOyueHus
OYHas

Wucruryr/ gakynprer  MHCTHTYT SHEpreTHKH M aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa BbraucmTe1bHOM TeXHUKH H IPOrpaMMHEPOBAHHS
Kypc 1
Cemectp 1

MarnuTtoropck

2021 rox



Pa6ouas nporpamma cocrasnena Ha ocaose ®I'OC BO - GakasiaBpuar 1o HapaBJIeHHIO
noxroroBku 09.03.01 HMudopmarvka M BBIMHCIMTENBHAS TEXHHKA (mpuka3 MunoGpHayku
Poccun o1 19.09.2017 r. Ne 929)

Paboyas mporpamma paccMoTpena u onobGpeHa Ha  3acenaHuH Kadenpsr
BeraucimteibHOM TEXHHKH U IPOrpaMMHUPOBAHHAS

20.01.2021, mpotokon Ne 6 W
3aB. xadeapoii < 0O.C. Jlorynosa

PaGouas nporpamma o06pena MeTomyeckoii komuccuesi UDuAC
03.03.2021 r. mpoToxon Ne 5 é
Ipencenarens C)%é’f “7/~— B.P. Xpammuu
, 77

Pa6ouast nporpamma cocrapiena:
nouent kapenper BTull, kany. pus.-mar. Hayk W A.C. Qaiinureitn

Penenszenr:
Hauanbnuk otnena rexnonornyeckux miardgopm 000 «Kommac ITmocy, kanx.Tex.HayK

SV
2 //é)_é ~ JA.C.Cadonos



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUS AMCUUIUIMHBI « IIEMEHTHI TMHEWHOM anreOpbl» SBISIOTCS:

03HAaKOMJICHHE CTY/IEHTOB ¢ 0230BbIMH MOHITUSIMU U Pe3yIbTaTaMU JIMHEWHOI anreopsl,

03HAKOMJICHHUE CTY/ICHTOB C MPUMEHEHUEM JIMHEWHOU anreOphbl B KBAHTOBOW MEXaHUKE,

dbopMupOoBaHHE KOMIIETCHIMM, HAaNpaBICHHbIX Ha UCHOJb30BAaHUE JIMHEHHO-
anreOpandecKrX METOI0B MPU PEIICHUN HAYYHBIX U IPUKIIAJIHBIX 3a/1a4.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuuiuinHa DJIEMEHTHI JTUHEWHOW anreOpbl BXOAUT B 00s3aTEIbyI0 4acTh y4eOHOTO
r1aHa 00pa3oBaTENIbHON MPOTPAMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMCHHs,  BIIAJICHUSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

JuctuiuimHa JIuHeiinas anreOpa BXOAUT B BapUATHUBHYIO (IO BBIOOPY CTYJCHTA) 4acTh
y4eOHOro riana 00pa3oBaTeIbHON MPOTPAMMBEI.

Jlnss  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMCHHs,  BIIAJICHUSA),
chopMupOBaHHBIE B pE3yJIbTaTE U3yUEHHUS IIKOJIHHOTO Kypca MaTeMaTHKH.

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:
®du3uKa c 3IeMEHTaMi KBaHTOBOI MEXaHUKHU

YuclieHHBIE METObI

®Ou3nyecKkne OCHOBBI MEXaHUKHU M OIITHKH
MonaenupoBanue

OcHOBBI KBaHTOBOM HH(POPMATUKHI
[Tpuknagnas MmaremaTuka

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbrare OoCBOEHMS AUCUMILIMHBI (MOAYNS) «OJIEMEHTHl JUHEHHON anreOpb»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHITUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHOHAy4YHble M OOILIEMH)KEHEpPHbIE 3HAHHUS, METO]IbI
MaTEMaTUYECKOTO aHalu3a W MOJCIUPOBAHUSA, TEOPETUYECKOIO0 M HKCIEPUMEHTAIbHOTO
UCCIIeIOBaHMsl B TPO(ECCUOHAILHOU J1eSITEIbHOCTH;

OIlIK-1.1 Pemaer cranmapTHele mnpodeccuoHaNbHBIE 3aladd ¢ PUMEHEHUEM
€CTeCTBEHHOHAYYHbIX M  OOIICMHXEHEPHbIX  3HAaHWH,  METOJOB
MaTEMaTHYECKOI0 aHaJIN3a U MOJIEIUPOBAHHMS

OIlK-1.2 Pemaer mpodeccuonanpHbie  3ama4dMl ¢ NPUMEHEHHEM  METOJIOB
TEOPETUUECKOT0 M IKCIEPUMEHTAIBHOIO MCCIIEA0BAaHUS




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 37 akaJl. 4acoB:

— ayauTopHas — 36 akaJ1. 4acos;

— BHeayuTopHas — 1 akaj. 4yacoB

— camocTosTeapHas padoTa — 71 akas. yacos;

dDopMa aTrrecraluu - 3a4cT

CHCTEMBbI JIMHEHHBIX YPABHEHHI

AynuropHas ) s
o | xouTakTHAS pabora E = ®dopma TeKyIero
=
E B aKaJ. 9acax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) £ B y P Kon
g & ©| camocTosATEeNBHOM | ycmeBaeMOCTH U
JIACIIATIIAHEL 5 [~ . | xommerenuI
O 2 £ paboTsl MPOMEXYTOYHOH
nmab. | mpakrT. | 3 ATTeCTALMN
Jlek. 5 1T
3aH. 3aH. |Q &
1. Pasgen 1. KommuiekcHbie
qyucia
1.1 KoMIuteKCHbIE YHCIa U 1. Becena -
JEeHACTBUS c HUMU. Pemrenne 3amay Ha oOcyxieHne
T'eomerprueckas TIEHCTBHS C 2. ITpoBepka
HHTEpIpeTaIHs KOMIUTEKCHBIMU | WHIUBHIYATBHBIX
N OIIK-1.1,
KOMIUIEKCHBIX YHCEL 1 1/11 3 YHUCIaMHU 3aaHui OITK-1.2
Iloka3zarenbHast u MO/ITOTOBKA K 3. YcrHBIH ompoc. '
TPUTOHOMETPUYECKAs yCcTHOMY ormipocy | 4. AyautopHas
hopMbI KOMILIEKCHOTO AKP. KOHTPOJIbHAS
quca. pabora
1. Becena -
00CYyXICHHE
Pemenne 3agau Ha Y
1.2 OcHoBHas Teopema 2. ITpoBepka
anreOpsl AIroput™ PasNoKeHHC HHIMBUIYaJIbHBIX
PBI. P MHOTOYJICHOB, Y o OIIK-1.1,
JIeJICHUS MHOTO4IeHOB.| 1 1 1/11 2 3aJaHUN
IMOJrOTOBKA K N OIIK-1.2
Pasnoxxenne MHOroOwWIeHOB 3. YcrHBIH ompoc.
YCTHOMY OHPOCY U
Ha MHOXXUTEJIU. AKP 4. AynutopHast
KOHTPOJIbHAS
pabora
1. Becena -
Pemienue 3anau Ha o0cyxeHne
HKIH 2. ITpoBepka
1.3 PynKuun KOI\(/II)I?IIJ'[CKCHOFO HH;IHBIZI aJ?I)HBIX
KOMILJIEKCHOTO ¥ N OIIK-1.1,
1 2/11 2 MEPEMEHHOTO, 3aJlaHuN
MEPEMEHHOT0.  DJIEMEHTHI N OIIK-1.2
MOATOTOBKA K 3. YcrHBIH ompoc.
KOMIIJIEKCHOTO aHaJIn3a.
ycTHOMY omnpocy u| 4. AynutopHas
AKP. KOHUPOJIbHAS
pabora
Wroro no pazneny 3 4/31 7
2. Pazgen 2. Marpuusl u




2.1 Marpuupbl, JOEHCTBHUS C
MaTpHUIaMH.

1. Becena -
Onpenenurenu.  OOpartHast 8
Pemenue 3anau oOcyxeHune
Marpuia. PaHT MaTpHIBL
Ha, MaTPUIIBI 1 2. ITposepka
Pemenme cucrem metonamn OIIPE/ICIUTENN U | MHAWBUIYATbHBIX
MaTpPUYHOTO  HCYHCIICHHUS, pe AMBHILY . OIIK-1.1,
2/11 5 CHCTEMEI, 3aIaHAH
Kpamepa, T'aycca. Meton . OIlK-1.2
MOJATOTOBKA K 3. Yerslii onpoc.
laycca B ofmeM ciydae.
yCTHOMY ompocy u| 4. AyautopHas
Teopema Kponexkepa-
AKP. KOHTPOJIbHASI
Kanesmu. OpnHopoHBIE
pabota
CHCTEMBI.
DyHIaMeHTallbHAS CHCTEMa
2.2 Pemenue CHCTEM
1. becena -
MeToJIaMU MaTPUYIHOTO
Perienue 3aqau Ha 0o0CyXIeHHE
WCYHCTICHHSI, Kpawmepa,
CHCTEMBI 2. TIpoBepka
I'aycca. Meron I'aycca B o
YpaBHCHUH, WH/IMBUTYaJIbHBIX OIlK-1.1,
obmem cinydae. Teopema 2/11 5 N
MOArOTOBKA K 3aJlaHUI OIlK-1.2
Kponekkepa-Kanemnu. N
ycTHOMY ompocy u | 3. YeTHIi onpoc.
OnHOpoHBIE CHCTEMBI.
3amute TP. 4. 3amura
DyHIaMeHTallbHAS CHCTEMa .
N THUIIOBOTO pacuéTra
penreHni.
Hroro mo pazneny 421 10
3. Pazmen 3. JluneiiHble
MIPOCTPAHCTBA U ONIEPATOPHI
1. Becena -
31 JIuneiinbie oOcyxieHHne
MPOCTPAHCTBA. baszuc, Pemenwne 3amaq, 2. ITpoBepka
pa3sMepHOCTb, U1 10 MOJrOTOBKA K HUHIUBUYaJIbHBIX OIIK-1.1,
MOJIIPOCTPAHCTBA, YCTHOMY OTIPOCY U 3aJaHui OIlK-1.2
npeoOpa3oBaHus 3amure TP. 3. YerHslii onpoc.
KoopauHat. M3oMopdusm. 4. 3amura
THUIIOBOTO pacuéra
3.2 JluHeliHble oOIepaTophl.
MarpudHoe IpeacTaBiIeHHe Pemenue 3a1a4 Ha
OIIEpaTOpOB. MaTpUYHOE 1. becena -
WuBapuaHTHBIE Npe/ICTaBICHIE o0cyxaeHne
HOANIPOCTPAHCTBA. OIepaTopoB, 2. IlpoBepka
CoOCTBEHHBIE 3HAYEHHUS U 5 10 HAXO0XXIECHUE HWHAWBHUIyaJIbHBIX OIIK-1.1,
BEKTOPBHI. Criextp. COOCTBEHHBIX 3aJaHnAR OIlK-1.2
XapakTepuCTUIECKUI 3HAYCHUH U 3. YcrHBIH ompoc.
MHOTOYJICH. TTomoGue BEKTOPOB., 4. 3ammTa
omeparopoB. [loHsTue o MOATOTOBKA K | TUIIOBOTO pacué-Ta
NPUCOCTUHEHHBIX ~ EKTOpax YCTHOMY OHPOCY U
W KOpAaHOBO  (opme samure TP.
3.3 KommiekcHoe
€BKJIMJIOBO  IIPOCTPAHCTBO.
CkamsipHOe  TIpOW3BENICHIE 1. Becena -
P p A i Pemenue 3anau Ha .
HepaBeHCTBa Kommn- o0cyxaeHue
EBKIIUJIOBO
BynsikoBckoro 51 2. IlpoBepka
MPOCTPAHCTBO U
MMHHKOBCKOTO. Hopwma. WHAUBHUIYaJIbHBIX OIIK-1.1,
. 2 7 OpPTOTOHATIN3AIU .
OpTOHOPMUPOBAHHBIN 3a/IaHHI OIlK-1.2
10, TOJITOTOBKA K o
6azuc.  OpToroHanu3anus 3. YerHsli onpoc.
YCTHOMY OMPOCY U
I'pama-llImunra. 4. 3amura

OproroHaipHOe
JIOIIOJIHEHUE U Pa3/IoKEHHE
B IIPSIMYIO CYMMY.

samure TP.

TUIIOBOI'O pacuéra




34 CamocomnpsikEHHBIC
orepaTopsl, KBaJIpaTHIHbIC

hopmsl, CIIEKTp, Perienue 3aqau Ha 1. becena -
JKCTpEeMalibHble  CBOWCTBA CaMOCOTPSKEHHEBI obcyxKIeHne
COOCTBEHHBIX 3HAYCHUH. ¢, YHUTapHBIC U 2. ITposepka
IMpoexropsl. CrekrpanbHas 4 1 5 HOpMallbHbIE HUHIUBUNYaJIbHBIX OIIK-1.1,
teopema. HopmanbHble U OTepaTopsl, 3aJaHui OIlK-1.2
YHUTapHBIE OTepaTopHl. MOJTOTOBKA K 3. YerHslii onpoc.
Kommyrartopsr. Paznoxenne YCTHOMY OTIPOCY U 4. 3amura
oreparopa B MPOH3BEICHHE 3ammute TP. THUIIOBOTO pacuéTra
YHUTapHOTO u
TIOJIO’KUTENBHOTO.
3.5 TIpunoskeHue TUHEHHBIX
Pemenne 3aau Ha
OlepaTopoB K  OLEHKE 1. Becena -
. BBIYHCIICHHE
MOTPELIHOCTH pelIeHui -, obcyxKIeHrne
cucTeM JIMHEHHBIX 2. ITposepka
N 00yCIIOBIEHHOCTH
YpaBHEHHUH. Yucao . | MHIUBUAYaIBHBIX OIIK-1.1,
2 2 8 | u ureparmoHHsIit .
00yCIIOBIEHHOCTH MeTox 3amaHui OIIK-1.2
JUHENHOTO orepaTopa. i 3. YcrHBIH ompoc.
N MOJTOTOBKA K
Ureparmonnsrit METOI 4, 3amura
YCTHOMY OTIPOCY H .
BBIYHCIICHHUS TpaHUII THUIIOBOTO pacuéTa
3amute TP.
CIIEKTpa.
3.6 KBanToBOMEXaHMUECKas Pemenue 3amad Ha Becena
TEPMHUHOJIOTHS: Opa- U KeT- BBIYHCIICHHE ;
N oOcyxieHHne
BEKTOPBI. Cpennee CpeIHHX 3HAUCHHH
. 2. IIpoBepka
3HAYCHHUE, OTKJIOHEHHWE U Y OTKJIOHECHHIA
cpenHee KBaJ[paTHYHOE 2 2 14 (usnUecKnx HHAMBHAYATBHBIX OlIK-1.1,
P sananmit OIIK-1.2
OTKJIOHEHHE  (PU3MIECKUX BEJTUYUH, o
3. YcrHBIH ompoc.
BEJIMYHH. TpuHIKT MOATOTOBKA K
N 4. 3ammuTa
HEONpeeTIEHHOCTH YCTHOMY OTIPOCY U ..
o THUIIOBOTO pacuéra
T'eiizenbepra. samure TP.
HWroro no pazaeny 12 | 10/11 54
HWroro 3a cemectp 18 | 18/61 71 3a4€T
Wroro no nucuumnune 18 | 18/611 71 3aueT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHbIe 00pa30BaTENbHbIE TEXHOJIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALNIO
00pa30BaTeNILHOIO Ipollecca M HPEANONararollylo MpsMYI TPAaHCISALUI 3HaHUH OT
IpenoaaBaress K aCHUPaHTYy.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus ya4eOHOH paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJEISIMHU
peabHbIX OOBEKTOB.

2. Texnomoruu mpobIEMHOT0 OOyUYEHUS] — OpraHu3anus o0pa3oBaTENLHOTO IMpolecca,
KOTOpas MpeanosaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS aKTUBHOW II03HABATEIbHON 1€ATEIbHOCTH aCIIUPAHTOB.

3. lHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JINYHOCTHO 3HaYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIlIaHUPOBAHHBIMH OLIMOKAaMN ), JIEKLUsA-0ece1a, TeKIUs-IUCKYCCHs, ICKIUA-KOH(DEepeHLUs.

4.  HHpopManmoHHO-KOMMYHUKALIMOHHBIE  O0Opa3oBaTeibHblE  TEXHOJOTUU  —
opraxu3zaiysi 00pa3oBaTeIbHOrO MPOLlecca, OCHOBaHHAs HA MIPUMEHEHUU NPOTrPaMMHBIX Cpell U
TEXHUUYECKUX CPENICTB pabOThI CO 3HAHUSIMU B PA3IUYHBIX IPEIMETHBIX 00JIaCTSIX.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Uneun, B. A. Jluneiinas anreopa. YueOnuk s By30B [Tekcer]. / — B.A. Unbun, D.T.
IMo3usk — M.: ®uzmariur, 2014. - 280 c.

2. I'enbana, .M. Jlekiuu mo nuneirHo# anredpe [Tekcr]. / .M. Tenbdang — M. :
JHo6pcoser, 2009. 296 c.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. l'ant™axep, @.P. Teopus marpui: [Teckr]. / @.P. 'antmaxep — M.: ®usmaraur, 2010.
-560 c.

2. Hunbcen, M. KBaHTOBBIE BBIYMCIEHUS M KBaHTOBass uHpopmanus. Ilep. ¢ anri.
[Texcr]. / M. Hunscen, U. Yanr. — M. : «Mup», 2006. — 824 c.

B) MeTonuyeckue ykazaHus:

1. Cmymkesuu JL.E., Jlekiuu mo ocHOBaM KBAaHTOBBIX BbruucieHuid. Yacts 1. dusnko-
MaremMatudeckuit TepMuHuMyM. Boimyck 1. Kommiekcubie uncna. [Tekcr]. / JL.E. CmymikeBud. —
Marnutoropck : YHOY UTDU, 2018. - 77 c.

2. CwmymkeBud JLE., Jleknumm mo ocHOBaM KBaHTOBBIX BbruuciaeHuil. Yacts 1.
MaremaTnueckuii annapaT KBaHTOBOM MexaHUKH. Briryck 2. Anreopa matpuil. Cuctembl



JIMHEUHBIX ypaBHCHUH. JIMHEWHBbIE ONEpaToOpbl B KOHEYHOMEPHBIX KOMIUIEKCHBIX €BKIMIOBBIX
npocrpanctBax [Tekcr]. / JL.E. CmymukeBud. — Marauroropek : HOY UT®U, 2017. — 134 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Windows 7
Professional(us  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 o1 17.09.2007 GeccpouHo
Professional
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca Cchblika

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraiabHO-TeXHUYECKOE 00ecrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

JlexkumoHnHasg aygutopuss - MynpTUMEAUMHBIE CPEICTBA XPAHEHHUA, IEepeladud U
npeJICTaBIeHNsI UHPOpMaIUK.

KomnbrotepHsiii kinace - IlepcoHanbHble kKoMmbroTepsl ¢ maketrom Office, Brixomom B
WHTepHeT M € JOCTYIOM B JJIEKTPOHHYIO HH(OPMAalMOHHO-00pa30BaTEeIbHYI0 Cpeay
YHUBEPCUTETA.

Aynuropun s CaMOCTOSITENIbHON pabOThl: KOMIIbIOTEPHBIE KJIACChl; YUTAJIbHBIE 3aJIb
6ubmuorekn - Bce kmaccel YUT m ACY ¢ mepcoHaJbHBIMH KOMIBIOTEpaMH, BBIXOJOM B
WHTepHeT M ¢ JOCTYIOM B JJIEKTPOHHYIO HH(OPMAalMOHHO-00pa30BaTEeIbHYI0 Cpeay
YHUBEPCUTETA.

AyauTtopuii 1 TPYNIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIBTAIIMM, TEKYIErO0 KOHTPOJIA U
POMEXYTOUHOU arTrectanuu - Ayn. 282 u ximaccel YUT u ACY.

[Tomemenuss  JUis  CaMOCTOATENBHOM  paboThl  OOy4aromMXcCsl,  OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO ITOJKIIOUEHU K ceTh «IHTepHeT» M HaIM4ueM J10-
CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTeIbHylo cpeny opranuzanuu - Knacest YUT n
ACY.

HOMCU_ICHI/IH JJIsL XpaHCHI/IH nu HpO(I)I/IJ'IaKTI/ILICCKOFO O6CJ'Iy)KI/IBaHI/IH yqe6Hor0
obonvroraaus -1 Tertn nachonMarmoEHLEIX Texwonoruii — avn 379

Y4eOHO-MeTOoAHYECKOE 00ecTIeYeHHe CAMOCTOAATEILHOH PadoThI CTYyAeHTOB

MpumepHsie 3a0a4u 015 yc8oeHUA MeKyu,e2o Mamepuand u No020mosKu K ayoumopHoii
KoHmponoHoli pabome no paszdeny 1 «KomnaeKcHole yucaa»

1. Boryucaume:

2) (2=1)(3+7i) —i;—é:,



6) (2+3i)% + (L—4i)°,

8) | 4—3i|+(1+2i)72.
2. Pewume ypasHeHuUA:

a) (2—i)z+5-3i =0,
6) 22—-4z+5=0,
8) 22 =5+12i,

r) 22 ++/52+3i =0.
3. Pewums cucmemy ypasHeHu(i:

(2+3i)z; +52, =1-1i

4. Haitimu modynu u apaymeHmsi ciedyrouux KOMraeKcHbix yucen: a) 6;6) —7;8) 3i;r) —4i; n)

24 2i:e) 3=3i; %) —2v/3+2i;3) 3+4i;e) —12-5i.

5. 3ar1ucame KOMMAEKCHbIE YUCAA 8 MPU20HOMemMpuUYecKol u nokasamensHoll popmax: a) 4 ;6) —71;

8) 3+3i;r) 4—4i; ) 2+2/3i;e) 33 -3i: ) —3+4i:3) —5-12i.

6. Mepesecmu yucna Z; =2+ 2\/§i Uiz, = 3\/5 +3i 8 mpuaoHoMempuyecKyro u NOKa3amenbHyto
. Z . .
opmel, Halimu Z;Z, u — 8 mpuaoHomempuyeckoli u nokazamensHoli popmax u nepesecmu 8
2

anzebpauyeckyro popmy.

7. Halimu cmeneHu KOMAAEKCHbIxX Yucesn, npumeHas opmyay Myaspa:

a) @+iY,6) (V3a-if, o) (2-2v3i)".

8. Halimu KOpHU U3 KOMMAEKCHbIX Yyucen: a) V3+3i, 6) §/-125,

B) -1+ J3i.

9. Pasznooicums mHocounenvl Ha MHOICUMENTU.
2
a) 2°—-4z7+5;

6) 2°+125;
8) 2* +1-+/3i ;

r 28 —2z2% +1.



MpumepHsbie sonpocbl Konnokeuyma no pasdeny 1 «KomnaeKcHoie yucaa»

1. Ymo makoe anzebpauyeckas (hopma KOMIMAEKCHO20 YUCAA U KK KOMI/eKCHble Yucaa
u3zobpaxcaromca Ha KomrisieKcHol naockocmu?

2. Ymo makoe Mo0yb, apaymem, mpueoHOMemMpu4ecKas U rnokasamesibHas (hopMbl KOMIAEKCHO20
yucna?

3. Kak npoucxodum ymHoxceHue, 8eseHue, nepexoo K ConpsaHEHHOMY 0715 KOMIMAEKCHbIX Yyucesn 8
mpu2oHomempuyeckol u nokazamesnsHol ¢hopmax?

4. Kak npoucxodum go3eedeHue 8 cmereHs U U38s1e4YeHUe KOPHSA U3 KOMI/AEKCHO20 Yucaa?.

5. Ymo ymeepxcdaem ocHOBHAA meopemMa an2ebpbl U CKOAbKO KOpHeli Moxtem umems MHO2041eH -
Holl cmeneHu?

6. YMo maKoe KpamHoOCMb KOPHA U KAK 8b12190UM paznoxeHue MHO2041eHa Ha MHOX(UmMenu?.

MpumepHsie 3a0a4u 811 yceoeHUA meKyuje20 mamepuand u ebinosHeHUA munoeozo pacyéma Nel
no pasdeny 2 « Mampuybl U cucmembl AUHelHbIX ypasHeHuli»

1. Boryucnumes AB —3C + 2D,

0 1
21 0 -3
3 -2 5 1 0 -4 -2 2 -3
20e A= ,B=16 1 4 6 |,C= , D=
6 0 -1 30 4 5 4 -5
4 5 -1 0
1 3
2. flokasams, umo (A+B) = A" +B";(4-B)' =B" - 4".
3. Bbiyucnume pasnoxeHuem Jlanaacu npusedeHuem K mpeyaonbHOMY
0 2 1 -3
1 2 4
4 -3 0 5
sudyonpedenumenu:|-1 3 =5,
2 6 -1 4
4 -5 3
0 4 -2 3
5 1 2 3
4.Halimu mampuyy, o6pamHyto K (2 ] -3 4 3|, nposepums paseHcmeo AA=E.
5 19

5. Pewume mampuyHoe ypasHeHue: AXB = C, 20e

12 -3

1 -1 1 25

A= B=|3 2 -1|C= .

2 3 -1 0 4
01 4

6.Pewums memooamu obpamHol mampuysl, Kpamepa u Faycca caedyrowyro cucmemy:



3X+2y+6z=5

-X+4y-5z=1.
oXx+y+4z=-2
1 3 2 1 4
7. lpusecmu K cmpoz2o mpeyaoabHOMy 8Udy U Halimu paHz Mampuybl 47980
5 10 11 9
3 4 7 7 -4

. X, +5Xy —2X3 —3X, + 7X5 =3
8. Hatimu obuwee peweHue cucmembi: .
A% +TX, —3%X3 + X, +9%; =9

MpumepHsbie sonpocsl No 3awyume munogozo pacyéma Nel no pazdeny 2 «Mampuysbl u cucmemol
AuHeliHbIX ypasHeHuii»

1. Kak OI'IpEdEﬂFHOI’nCH OCHOBHble delicmeus ¢ mampuuyamu: C/IOXeHue, yMHOMeHue,
MpPAaHCNoHUposaHuUe U rnepeHocAmcs siu Ha HUX OCHO8Heble ceolicmea GﬂZE6pGU‘4€CKUX OI'IE,DCIL{UU.'
KommymamugeHoCcmes, accoyuamueHocms, ducmpu6ymueHocmb?

2. Ymo makKoe OI'IpEC)EﬂLImEI'Ib U KaK0o8bl e20 0CHOBHble caolicmea?
3. Ymo makKoe O6meHGH mampuua u Kak oHa sblyucnaemca?.

4. Kak pewaemcsa cucmema nuHelHbix anzebpauyeckux ypasHeHul memodamu Kpamepa u ¢ mOMow,bro
obpamHol mampuybl? Kakue ceolicmea cucmemsi obecrneyusarom npumeHUMocms smux memooos?

5. Ymo makoe paHz mampuuybl U KGK OH 8bl4UCAAEMCA?.

6. Kak pewaemcs u uccnedyemcs cucmema memodom [aycca, ymo ymaepxcdaem meopema
KpoHekkepa-Kanennu?

7. Ymo makoe ¢pyHdameHmManbHaA cucmema pewieHuli 00HopodHoUl cucmemel NUHEUHbIX
aneebpauveckux ypasHeHul?

MpumepHsie 3a0a4u 015 yc8oeHUA MeKyu,e2o Mamepuand u ebinosHeHUs munoeozo pacyéma Ne2
no pasdeny 3 «/luHeliHble npocmpaHcmea U onepamopbsi»

Ana usy4yeHuA KosiuyeCmeeHHOo20 MNMpu3sHaKka X us 2€H€paﬂbHOa COBOKYyINnHoCMu usesie4eHa

goibopka X, ***, X, o6veman, umerouas 0aHHoe crmamucmuyecKoe pacrnpedeneHue.

o " 4
1). Asnaemca au AuHeliHo He3asucumoli u 06pasyem au b6asuc cucmema eekmopos 8 R™:



4 ||-21|] 10 2 4112
a) ) : ; 6) , ol
-3||-5(|-14 -3|-2[|5
-1 6 3 -3 0 7
3 1 1
2 —41|2
8) ) ) , , ecau 0a, Mo passoxumMs no amomy basucy 8ekmop .
=3[|-2(|5(|- -1
-3 0 7)\ 3 17

n
2). okazams, Ymo cnedyroujue noomHoxecmea R aenaiomca nodnpocmpaHcmeamu:

a) Muoxcecmso cmon6yoe e R" , y komopbix nepeas koopduHama pasHa O.

6) MHoxcecmao sepxHempeyaosbHbIX Mampuy (HyaU HUxce 21a8HOU Oud20HANU) 8 MPocMpaHcmee

M

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

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

2) fina darHol mampuysl A € M . mHoxecmeo eekmopos N ={X € R": Ax =0}.

0) Ans danroli mampuybl A€ M, . mHomecmeo sekmopos R={Ax e R"™ :xeR"}.

1 5
3). Halimu e R3 daumer gekmopos X =| 3 |,y =| —3 |, paccmoaHue mexdy smumu eekmopamu, y2os
-2 5

MeXoy HUMU.

4). Mokazame, YMo OPMOHOPMUPOBAHHAA CUCMEMAa 8eKMopo8 (He 0b6a3amesbHO 0bpasyou,as 6asuc)
AuHeliHo Hezasucuma.

5). a) Mposepums, ymo C[a,b] - npocmparcmeo HenpepeisHbix hyHkyuii Ha ompeske [a,b]

Aes1Aemca eeKﬂuaOBbIM, ecsu 8secmu 8 Hém CKasApHoe npouasedeHue cnedyfocqum O6p03OM.' 0n4

b
eyrryui () u g(t) monomum (f,9) = J f(t)g(t)dt.

6) Hatimu e C[0,1] daune sekmopos f (t) =t,g(t) = €', paccmosrue mexdy smumusekmopamu, yeon

Mexoy HUMU.



1 3 -1
6). Paccmompum 8 npocmpaHcmeae R3 basuca; =| 2 |,a, =| =1 |,a;=| 2 |.pumeHus K Hemy
0 1 1

npoyecc opmozoHanusayuu LLimudma, nocmpoumes opmoHOPMUPOBAHHbIU 6a3uc 8 RS,

7). B npocmparcmee M, , mampuy pasmepHocmu 2% 2 paccmompum onepamopsi 1e6020 U MPago20

a
YMHOMCeHUA Ha 0aHHyo mampuuy A z( d]: LaX = AX u Ry X = XA. MpuHse 3a 6asuc
C

10 01 00 00
npocmparcmea M, , mampuypl E; = 00 JE, = 00 JE; = 10 JE, = 01 , Halimu

mampuysi onepamopos L, u R, .

8). HaitTn cobCTBEHHbIE 3HAaUYEHMA N COBCTBEHHbIE BEKTOPbI ONEepaTopoB, 3a4aBaeMbiX CAeAYIOLUMMN
MaTpuLaMK; onpeaennTb pasMmepHOCTb COBCTBEHHbIX MOAMNPOCTPAHCTB; HanncaTb MaTpuULLbl OnepaTopos
B 6a3unce 13 cObCTBEHHbIX BEKTOPOB:

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

-4 -4 14

9). Halimu cnedsi onepamopos u3 3a0a4u 8).

10). Nokasatb Toxkaecteo: 4Re(Ax,y) = (A(x+Y),Xx+Y)—(A(x—Yy),x—Y).

11) MNokasatb, 4To ||Aa|| = ||P|| = ||S|| =1,rpe A, —onepatop nosopora B R?2, P - onepatop

npoeunpoBaHna (Kakoin-Hnbyap), S — onepatop cummeTpum (Kakoi-Hnbyap).

aa 0 ... 0
0 a, ... O

12). HaliTn HopMy anaroHanbHoro onepatopa D = paBHa:
0 O a

D] = max{| & |: k =1,...,n}.

3 2-i
13). HaiiTn HopMy onepaTopa, NpeAcTaBNeHHOro MaTpuLei ( J

2+i 5

MpumepHsbie sonpocbi No 3auwyume munoeozo pacyéma Ne2. no paszdeny 3 «/luHeiiHbie
npocmpaHcmea u onepamopbsi»



1. Ymo makoe nuHeliHaa He3asucumocms sekmopos u 6asuce R" ?
2. Ymo makoe nuHeliHoe NpocmpaHcmMeo, npusecmu rnpumepeoi?

3. Umo makoe nuHeliHaa He3agucumocme, 6a3uc, pa3MepHOCMb, NOONPOCMPAHCMEO 8 NPOU380bHOM
nuHeliHom npocmpaHcmee?

4. Kakosbl ceolicmea cKanapHoe20 rnpouseedeHus 8 8eU,eCMB8eHHOM U KOMITAEKCHOMEBKIUO0B8OM
npocmpaHcmese ?Yemy pasHa Hopma eekmopa?

5. Hanucame HepaseHcmea Kowu-byHAK08CK020 U MIUHKOBCKO20.
6. Ymo makxkoe opmoHopmMUpPOoBaHHbIl 6a3uc, opmoeoHanusayusa 6asuca, opmo2oHanbHoe 00nonHeHue?

7. Ymo makoe nuHeliHbili onepamop? Kak cmpoumcsa mampuya onepamopad U Kak oHa npeobpasyemcsa
npu nepexode K Hosomy b6asucy?

8. Ymo makoe cobcmeeHHble 8eKmopsbl u cobcmeeHHble 3Ha4eHUs onepamopa?

9. Ymo makxoe uHBAPUAHM Onepamopa U novemy onpedesumers, Xapakmepucmuyeckuli MHO204/1eH,
cned u cnekmp A6/A0MCA UHBAPUAHMAMU?

10. Ymo maxoe nopma onepamopa?

11. Ymo makoe xommymamop 08yx onepamopos u Kakosvl e2o ceoucmaea?

12. Ymo maxoe conpsaxicénnwiii onepamop u KaKkosvl cGOUCMBA ONEPAYUU CONPANCEHUA?

13. Kakoswl sxcmpemanvhvie c80UCmEa cOOCMBEHHbIX 3HAYEHUL?

14. Ymo ymeepocoaem cnekmpanvhas meopema 01 camoCONPANCEHHBIX ONepamopos?

15. Ymo maxoe Hopmanvuwili u yHumapHwii onepamoput?

16. Kaxk eviensoum nonspnoe pasiodxcenue onepamopa?

17. Ymo makoe cpeonee nabriooaemoti geruuunvl 8 Kéanmoegou mexanuxe? Hanucamo
coomuoulerue HeonpeoenénHocmell.

3apaHua gna oueHKU cGopMUMpPOBAHHOCTM KOMMNETeHU Ui
Mposepsaemaa komneteHuma OMK-1
3agaHuma:

1. Kakas napa BekTopoB 06pa3yeT 6asuc B npoctpaHcTee R%?

a)(). (Ze)
(%), ()
0(Z5) (5o)
(3 (3)

2. Kakaa pasmepHOCTb y NPOCTPAHCTBA MHOMOYNEHOB CTEMNEHM, HE NpeBocxXoasALel 67

a)6



6) 5
B) 7

r) 6eckoHevHas

—2 3
3. Yemy paBHO CKanAapHoe NpousseneHne BEKTOPOB ( 1 ), ( 4 )

4.EcTb ABa onepaTopa NOBOPOTa B ABYMEPHOM npocTpaHcTee:Ha 3° 1 5°. x npousseneHmne Toxe
ABNAETCA ONEepPaTopPOM NOBOPOTA — HA CKOJIbKO rpasycoB?

a) 8°

6) 15°

B) 2°

r) 4°

5.Yemy paBHa HOpMa CaMOCONPAXKEHHOrO onepaTopa B 4BYMEPHOM €BK/IMA0BOM NPOCTPAHCTBE,

o (7T 2
KOTOPbIX B OPTOHOPMNPOBAHHOM 6asuce npeancraBnAeTca maTpuuen (2 4)?

a)5
6) 6
B)7
r8

Kntoy K 3apgaHuio ana oueHKu C(I)OpMVIpOBaHHOCTVI KOMHETEHU‘Mﬁ

Wndp
KOMMeTeHUuun

OnkK-1

Ne sonpoca 1 (2 (3 |4 |5

MpaBuAbHbIN
BapMaHT oTBeTa

Kputepum oueHusaHums:

OrnK-1:



0-2 npaBWUbHbIX OTBETA — KHEYA0B/NIETBOPUTENBHOY,

3 npaBuW/bHbIX OTBETA — KYA0BAETBOPUTEIbHOY,

4 npaBUAbHbIX OTBETA — «XOPOLUO»,

5 NPaBUIbHbIX OTBETOB — «OT/IMYHO».

Kon
HWHJUKATOpa

HAWKATOP AOCTHKCHUA
[KOMIICTCHIIMH

O11eHOYHBIE CPEICTBA

OIIK-1: Cnioco0eH NpUMEHSITh eCTeCTBEHHOHAYYHbIE U 00IIleMHKeHePHbIe 3HAHUA, METO/IbI
MaTeMAaTHYeCKOI0 aHAIHU3a U MOJIeJTUPOBAHHS, TEOPETHYECKOT0 M IKCIIEPUMEHTATbHOT0
HCCJIeIOBAHUS B NPO(eCcCHOHATbHOM 1eITeJIbHOCTH

OIIK-1.1:

Peuraer crangapthbie
npohecCuOHaTbHBIE
3a/1a41 C TPHUMECHEHHEM
©CTeCTBCHHOHAYYHBIX U
00IIIeNnHKEHEPHBIX
3HAHWH, METOJIOB
MaTeMaTUYeCKOIo aHaju3a
1 MOJICTTUPOBAHUS

Teopemuueckue 60npocwi:

1. KomruiekcHble yucna u JeHCTBUS ¢ HUMH.

2. TpuronomeTpuieckas v mokasareiabHast (popMbl
KOMIIJICKCHOT'O YHCJIa.

3. Bo3BeneHne KOMIUIEKCHOTO YMCIIa B CTETIEHb U U3BJICYCHHE
KOPHSI.

4. OcHOBHasl TeopeMa anreOpbl U pa3IokKeHne MHOTOWIEHA Ha
MHOKUTEJH.

5. Matpuiisl U JEUCTBUS C HUMU.

6. OnpeaenuTesn 1 UX CBOMCTBA.

7. OOpaTHas MaTpHIa.

8. Pemenne cucteM IMHEHHBIX anreOpanyecKux ypaBHECHHUN
Metogamu Kpamepa n oOpaTHOM MaTPHITBI.

9. VccnenoBaHue U perieHue CUCTEM JIMHEMHBIX
anreOpanvecKux ypaBHEHUH MeToioM [ aycca.

10. Paur matpuusl. Teopema Kponekkepa-Kanennu.

11. JTuneiinas 3aBucumoctsb 1 6a3nuc B R" .

12. JIuneitHOE POCTPAHCTBO, MTOANPOCTPAHCTBO, Oa3uc,
Pa3MEepHOCTb.

13. EBKJIMIOBO IPOCTPAHCTBO, CKAJIIPHOE TIPOU3BEACHNE,
HOpMa BeKTopa, HepaBeHcTBa Komm-byHskoBckoro n
MUHKOBCKOTO.

14. OpToronanu3amnus.

15. JIuneiHbIN omepaTop, MaTPHIIA ONIEPaATOpa,
peoOpa3oBaHue MATPHIIBI IIPH IIEPEX0/ie K HOBOMY 0a3ucCy.
16. CoOCTBEHHBIC BEKTOPBI U COOCTBEHHBIC 3HAUCHUS
oneparopa. Mueapuanter.Ciien. CriekTp.

17. Conpsx€nHbIii onepaTop. CaMOCONPsHKEHHBIE ONIEPaTOPBHI.
OKcTpeMallbHbIE CBOMCTBA CIIEKTPA CaMOCOMNPSKEHHOTO
oriepaTopa.

18. CriexTpanpHas TeopeMa JIsi CaMOCOTPSHKEHHOTO
oneparopa. DyHkuuu ot oneparopa. KBaapaTHblii KOpEHb.
19. HopmanbeHbIe M YHUTapHBIE ONIEPATOPHI. CIIEKTPaTIbHAs
teopema. [lonmsspHoe pasnoxkeHue.

20. KBanToBoMexaHnyeckue npuiiokerusi. CooTHOIICHUE
HEOIpeneaEHHOCTEH. .

Ipakmuueckue 3a0anus:

1. Boruncmuts: (24 3i)? + (1—4i)°.

2. HaliT cTenieHr KOMIUIEKCHBIX YHCEI, TPUMEHsIs (opMyJTy

Myagpa: a) (1+i)7, 0) (\/g—i)e.

o 4 .
3. Haiitu kopeHb U3 KOMITIEKCHOro 4ncnia: y—1+ J3i




Kon
WHIUKATOpa

I/IH)II/IKaTop JOCTHKCHUS
[KOMIICTCHIITUH

O11eHOYHBIE CPEICTBA

4. Pa3oxKuTh MHOFOWIEH Ha MEOXKHTemH: Z° —27% +1
5. Beraucmurs AB —3C +2D7,

21 0 -
3 -2 5
rne A= ,B=|6 1 4 6 |,
6 0 -1
4 5

0 1

1 0 -4 -2 2 -3
C= , D= .

30 4 5 4 -5

1 3
1 2 3
6. Haiitu marpunmy, obpatnyio k, | —3 4 3|, 7. Pewurs
5 19

MeromamMu  obOpatHoi marpumbl, Kpamepa wu [aycca
CIIEAYIOILYIO CUCTEMY:

3X+2y+6z2=5
—-X+4y-5z=1.
6X+y+4z=-2

8. Haiitu oO1iee pemieHue CHCTEMBL:
3% +2X, —Xg +4X, +2X5 =6
X, +5X, —2X3 —3X, + X5 =3
A%, +7Xy —3%X3 + X, +9X%; =9
2%, —3Xy + X3+ 7X, —5X5 =3

9. SIpnsieTcs v JIMHEHHO HE3aBUCUMOM U 00pa3yeT jiu 6a3uc

3 13\(1)(O
A 2]|-4]12]]1
cucTema BekTopoB B R™: , N €CITd J1a, TO
-3(|-2(|5(|-1
-3/L0)\7)(3
9
7
PAa3JIOKHUTH [0 ITOMY Ga3UCy BEKTOP 1
17
1 5
10. Haittu 8 R rmmmsn BektopoB X =| 3 |,y =|-3|,
-2 5

PaCCTOAHUC MCIKAY STUMH BCKTOPAMHU, YT'OJI MCIKIY HUMU.




Kon
WHIUKATOpa

I/IH)II/IKaTop JOCTHKCHUS
[KOMIICTCHIITUH

O11eHOYHBIE CPEICTBA

11. B npocrpancte M, , matpur pasmepHoCTH 2 X 2

PacCMOTPUM OMICPATOPHI JICBOT'O U IPABOT'0 YMHOXKCHUA Ha

a b
d

IpunsB 3a 6asuc npocrpanctsa M, , Matpuipl
10 01 0 0 00

’ E2 = 1E3 = ’ E4 = ’
0 0 0 0 10 01

HalTu MaTpuIb! onepatopoB L, u R, .

nannyio marpuiy A= L, X =AX u R, X = XA.

E]_Z

12. Haiitu coOCTBEHHbIC 3HAUYEHHS U COOCTBEHHBIE BEKTOPHI
OMEepaTopoB,  3a/JaBacMbIX  CIEAYIOIIMMH  MaTpUIaMU;
OIIPECIUTh Pa3MEPHOCTh COOCTBEHHBIX MOANIPOCTPAHCTB,;
HamnMcaTh MaTPUIBl OMEPaTOpoB B Oa3zuce W3 COOCTBEHHBIX
11 -1 4
BCKTOpOB: | -1 11 -4
-4 -4 14

13. Haiiti HOpMY omepaTopa, IPeICTaBICHHOTO MaTpHIIeH
3 2-i
2+i 5

OIIK-1.2

Peraer npodeccroHalIbHbIC
3a1a4uK ¢ MPUMEHCHHEM
METO/I0B TEOPETHYECKOTO U
PKCIICPUMCHTAJILHOT'O

FICCJICJOBAHMA

14. Hamucatp MOJIAPHOC PA3JIOKCHHUEC OII€PaTOpa, 3a1aHHOI'O B

3 2
2 5

R2 MaTpHUIIEH:




