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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. foryHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl BBIYUCINTENLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOFyHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl BBIYHCIUTEIBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOEHUS TUCHUIUTHHBI « QJIEMEHTBI TMHEHHOMN aareOpb» sIBISIFOTCS:

03HAKOMJICHHE CTY/ICHTOB C 0230BBIMY MOHITHSIMH U PE3yIbTaTaMH JIMHEWHOU anreOphl,

03HAaKOMJIEHHUE CTY/IEHTOB C IPUMEHEHHEM JIMHEHHO anreOphl B KBAHTOBON MEXaHHKE,

(dhopMupoBaHue KOMITETEHIIHH, HaIpaBJIECHHBIX Ha HCII0JIb30BaHUE
JMHEHHO-areOpanvyeckxX METOA0B MPHU PEIICHUH HAYYHBIX U IPUKIAIHBIX 3a/1a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuruinHa DIeMEeHTHl JIMHEHHON anreOpbl BXOAUT B 00A3aTENbHYIO YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

HucuurumHa JluHeiinas anreOpa BXOAWUT B BapHATUBHYIO (IO BBIOOPY CTYJIEHTA) 4acThb
y4eOHOT0 I1aHa 00pa30BaTeIbHOM MPOrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHUSI IIKOJIBHOTO Kypca MaTEMaTHKH.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:
®du3snKa C 3JIeMEHTaMU KBaHTOBOM MEXaHUKU

YucneHable METOAEI

dOu3ndecKkrue 0OCHOBBI MEXaHUKHU U OIITUKHU
MonaenupoBanue

OcHOBBI KBaHTOBOM MH(DOPMATUKHI
[IpuknagHas maTemMaTuKa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare OoCBOEHMS AUCUMIUIMHBI (MOAYNS) «OJIEMEHTHl JUHEHHON anreOpb»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC H O6H_ICI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MAaTEMAaTUYCCKOro aHajin3a W MOACIUPOBaAHUA, TCOPETUUCCKOrO M OSKCICPHMCEHTAJIBLHOI'O
HNCCICIO0BAHUS B HDOd)CCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1.1 Pemraer cranmapTHele TOpoQecCHOHATbHBIE 3aJaud C NPUMEHEHHEM
€CTEeCTBEHHOHAyYHBIX U OOIIEMH)KEHEPHbIX  3HaHWM,  METOJIOB
MaTEMaTHYECKOI0 aHAJIN3a U MOJICTIMPOBAHUS

OIIK-1.2 Pemaer mpodeccrmoHanbHble  33a7aud ¢ IPUMEHEHHEM  METOJIOB
TEOPETUUECKOT0 M IKCIIEPUMEHTATbHOIO UCCIIEA0BAHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 95,7 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaJl. 4acax 3] Bun KOHTPOJIS
Paznen/ Tema 2, (B axaz. yacax) == . P Kox
> 3 © | camocrosTensHON | ycrieBaeMOCTH H
JUCIUATIIHHBI & [~ . | xomneTeHun
Q & paboThI MIPOMEKYTOUHOM
m1a6. | mpaxkr. | € 8
Tex. - | HPAKT. | =g aTTeCTALUH
3aH. 3aH. | QO &
1. Pasgen 1. KoMIuiekcHEIE
4UCIIa
1.1 KoMIIeKCHBIC Ynciaa U 1. Becena -
IEeHCTBUS [¢ HUMH. Pemenue 3amay na 00CyX/IcHHE
T'eomerpuueckas JIEHCTBUS C 2. ITposepka
HUHTEPIpETAIHS KOMIUICKCHBIMH | MHIAMBHIYATbHBIX OIK-1.1
KOMIIUIEKCHBIX YHCel. 6 YHUCIaMH 3aJJaHuI OITK 1' 2’
Iloka3arenpHas u MOATOTOBKA K 3. YcrHBIH ompoc. '
TPUTOHOMETPUYECKAs ycTHOMY omipocy u| 4. AyauropHas
hopMbI KOMIUIEKCHOTO AKP. KOHTPOJIbHAS
quca. pabota
1. Becena -
00CyXIeHHE
Pemenue 3ama4 Ha YK
1.2 OcHoBHas Teopema 2. ITposepka
anreGpbl Asroputm PasIokeHHC HHINBUIYATbHBIX
’ MHOTOYJICHOB, . OIIK-1.1,
JICJICHUS MHOTOYJICHOB.| 2 1 4 3aJJaHUM
MOJTOTOBKA K " OIIK-1.2
PasnokeHne MHOrO4JIeHOB 3. YcTHBIH ompoc.
YCTHOMY OTIPOCY U
Ha MHOYKUTEJIH. AKP 4. AynutopHas
KOHTPOJIbHAS
pabota
1. Becena -
Pemrenne 3amau Ha obcyxeHme
HKIAU 2. IIposepka
1.3 Pyncim KOI?/[)I?IIJ'IGKCHOFO I/IHILI/IBI/II)IL aJE)I)HI)IX
KOMILIEKCHOT'O 4 HeDEMEHHOTO 3a11a2;m71 OIIK-1.1,
MEePEeMEHHOr0.  DJIEMEHTHI p > . OIlK-1.2
IIOATOTOBKA K 3. YcTHBIH ompoc.
KOMIUIEKCHOT'O aHaJIM34.
yCcTHOMY omipocy u| 4. AyauropHas
AKP. KOHUPOJIbHAS
pabota
HWroro no pazneny 1 14
2. Pazgen 2. Marpunpl u

CHCTEMBbI JIMHEHHBIX YpPaBHEHHI




2.1 Marpuubl, ISHCTBUS C
MaTpHUIaMH.

1. Becena -
Onpenenurenu.  OOpatHas A
Pemienue 3anay Ha, oOcyxeHune
Mmarpuia. PaHT MaTpuIlbL.
MaTpHIIBI 1 2. ITpoBepka
Pemenne cucrem meronamn OTIPEICIUTEIN U | UHIMBUIYATbHBIX
MaTpPUYHOTO  HMCUYUCIICHUS, 10 pCI/);lCTeMLI A Ba;gmﬁ OIIK-1.1,
Kpamepa, I'aycca. Meron ’ . OIlK-1.2
MIOJITOTOBKA K 3. YcrHeIi onpoc.
I'aycca B oOmem ciyuae.
Teopema ycTHOMY ompocy u| 4. AynuropHas
AKP. KOHTPOJIbHAS
Kponekkepa-Kanemnu. a6ota
OnHopoaHBIE CHCTEMBI. p
DyHIaMeHTallbHAS CHCTEMa
2.2 Pemenne cHCTEM
1. becena -
MeToJIaMU MaTPUYIHOTO
Perienue 3amau Ha 00CyX/IcHHE
WCYHCTICHHSI, Kpawmepa,
CHCTEMBI 2. TIposepka
I'aycca. Meron T'aycca B .
YpaBHCHHH, WH/IMBUTYaJIbHBIX OIlK-1.1,
obmeM ciyuyae. Teopema 7 N
MOJATOTOBKA K 3aJlaHui OIlK-1.2
Kponekkepa-Kanemnu. N
ycTHOMY ompocy u | 3. YCTHBIH ompoc.
OnHOpoHBIE CHCTEMBI.
3amute TP. 4. 3amura
OyHaMeHTaNbHasi CUCTEMa .
N THUIIOBOTO pacuéTra
penreHni.
Hroro no pazneny 17
3. Paznen 3. JIuneiinsle
MIPOCTPAHCTBA U ONIEPATOPHI
1. Becena -
31 JIuneiinbie oOcyxieHne
MPOCTPAHCTBA. baszuc, Pemenwne 3amauy, 2. ITposepka
Pa3MEepHOCTb, 10 MOJTOTOBKA K HWHAWBHTyaJIbHBIX OIIK-1.1,
MOJIIPOCTPAHCTBA, YCTHOMY OTIpOCY U 3aJaHui OIlK-1.2
npeoOpa3oBaHus samure TP. 3. YerHslit onpoc.
KoopauHat. M3oMopdusm. 4. 3amura
TUIIOBOI'O pacyéra
3.2 JluHeiiHble ONEPATOPHI.
MarpudHoe mpencTaBiIeHue Pemenne 3an1a4 Ha
OIIEpaTOpOB. MaTpPUIHOE 1. becena -
WuBapuaHTHBIE MIpE/ICTaBIICHHE obcyxaeHue
MOJNPOCTPAHCTBA. 0I1epaTopoB, 2. ITpoBepka
CoOCTBEHHBIE 3HAYEHHUS U 10.7 HAXO0XIECHUE HWHAWBHUIyaJIbHBIX OIIK-1.1,
BEKTOPBHI. Criextp. ! COOCTBEHHBIX 3aJaHnAR OIlK-1.2
XapakTepuCTUIECKUI 3HaYEHUH U 3. YcrHBIH ompoc.
MHOTOYJICH. TTomoGue BEKTOPOB., 4. 3amura
omeparopoB. Ilonstue o MOJITOTOBKA K | TUTIIOBOTO pacyé-Ta
NPUCOCTUHEHHBIX ~ EKTOpax YCTHOMY OHPOCY U
U KOpAaHOBOW  Qopme sanure TP.
3.3 Kommekcnoe
€BKJIMJIOBO  MIPOCTPAHCTRBO.
CkansipHOE  TIpOM3BEJICHHE 1. Becena -
p p a ’ Pemenne 3anaq na A
HepaBeHCTBa obcyxaeHne
€BKITUJIOBO
Komm-bynsikoBckoro u 2. Ilposepka
MIPOCTPAHCTBO U
MMHHKOBCKOTO. Hopwma. WHAUBHUIYaJIbHBIX OIIK-1.1,
. 9 OpTOTOHAIM3AIIN N
OpTOHOPMUPOBAHHBIN 3a/1aHUI OIlK-1.2
10, TIOATOTOBKA K .
6azuc.  OproroHanmzanus 3. YerHsit onpoc.
YCTHOMY OMPOCY U
I'pama-llImunra. 4, 3amura

OproroHaipHOe
JOIOJIHEHUE U Pa3JIoKEHHE
B IIPSIMYIO CYMMY.

3amute TP.

TUIIOBOI'O pacuéra




34 CamocomnpsikEHHBIC
orepaTopsl, KBaJAPATHYHBIC

hopmsl, CIIEKTP, Perienue 3anau Ha 1. becena -
JKCTpEMaJlbHBIE  CBOWCTBA CaMOCOTIPSKEHHBI o0cyxaeHue
COOCTBEHHBIX 3HAYCHUH. ¢, YHUTapHBIC U 2. ITpoBepka
IMpoexropsl. CrekrpaibHas 8 HOpMallbHbIE HUHIUBUNYaJIbHBIX OIIK-1.1,
Teopema. HopmanbHble W OTepaTopkl, 3aJaHui OIlK-1.2
YHUTapHBIE OMEepaToOPHI. MOATOTOBKA K 3. YcrHsit onpoc.
Kommyrartopsr. Paznoxxenue YCTHOMY OTIPOCY U 4. 3amura
oleparopa B HMPOU3BEICHHE 3amure TP. THUIIOBOTO pacuéTra
YHUTapHOTO u
HOJIOXKUTENBHOTO.
3.5 TlpunoxxeHue TUHEHHBIX
OTepaToOpoB K  OLEHKe Pemenne 3anaq Ha 1. becena -
MOTPELIHOCTH pelIeHui BBIYUCIICHHE YHCITA obcyxaeHHe
cucTeM JIMHEHHBIX 00yCIIOBIEHHOCTH 2. ITpoBepka
YpaBHEHHUH. Yucio 10 W UTEPALMOHHBIN | MHAMBHIYaJIbHBIX OIIK-1.1,
00yCIIOBIEHHOCTH METOI, 3aJaHui OIlK-1.2
JIMHENHOT O oreparopa. HOJTOTOBKA K 3. YerHslit onpoc.
Ureparmonnsrit METOJI YCTHOMY OTIPOCY U 4. 3amura
BBIUMCIIEHUS TpaHuI] samure TP. TUIIOBOTO pacyéra
CIIEKTpa.
3.6 KBanToBOMEXaHMUYECKAS Pemenue 3agaq Ha Becena -
TEepMUHOJIOTHA:  Opa- | BBIYNCIICHUC )
N oOcyxieHne
KET-BEKTOPBI. Cpennee CPEHUX 3HAUCHNH 2. Tiposepka
3HAuU€HHUE, OTKIOHEHHE W Y OTKJIOHCHHH
cpenmee KBaJIpaTHIHOE 17 ¢bm3nIecKux HHIHBHAYATIHBIX OINK-1.1,
3agaHui OIIK-1.2
OTKJIOHEHHE  (PU3HYECKHX BEITMYHH, .
3. YcrHBIH omnpoc.
BEJIMIHH. TpuHINI MIOJTOTOBKA K 4. 3auyra
HEoINpeaeIEHHOCTU YCTHOMY OIPOCY U .
o THUIIOBOTO pacuéTra
T'eiizenbepra. 3amure TP.
Hroro no pazneny 64,7
HWroro 3a cemectp 95,7 3a4€T
Wroro no aucuurninHe 95,7 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa3oBaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa3oBaTeNbHOIO MpoIEecca W MPEANoJaralollyl0 MpsSMYK TPAHCISIUIO 3HAHUWA OT
IpernoaaBaress K aCHUPaHTy.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHas Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JTUCITUTUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE TMPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

JlaboparopHast paboTa — opranu3anus yueOHOH paboThI C peallbHBIMA MaTEPUATLHBIMUA U
MH(OPMALMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO IMpolecca,
KOTOpasi MPeIoiaracT MOCTAaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalui JUIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIHHON I€ATEIbHOCTH aCIIUPAHTOB.

3. HTepakTUBHBIC TEXHOJOTUU — OpPTaHU3alUs 00pa30BaTEIBLHOIO IMpoIlecca, KOTopas
IpeJnoiaraeT akTHBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JOCTI)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO /ISl HUX 00pa30BaTEIbHOTO PE3YJIbTATA.

@opmbl yueOHBIX 3aHATHI C MCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia C 3apaHee
3aIUTAaHUPOBAHHBIMU OIIMOKAMH ), JIEKIUS-Oece1a, JIEKIUS-TUCKYCCHs, ISKIUA-KOH(DEePEHIINS.

4.  HWubopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTelbHbIE  TEXHOJIOTUH  —
OpraHmu3aIys 00pa3oBaTEIILHOTO MPOIecca, OCHOBAHHAS HA MPUMEHCHHH MPOTPAMMHBIX CpeI U
TEXHUUYECKUX CPEJICTB pabOThI CO 3HAHUSIMU B PA3IUYHBIX TPEIMETHBIX 00IaCTIX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

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

2. I'enbang, .M. Jlekiuu mo nuneiiHo# anredpe [Tekcr]. / .M. T'enbdang — M. :
JHo6pcoser, 2009. 296 c.

0) lomotHuTeIBLHASI TUTEPaTypa:

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

2. Hunscen, M. KBaHTOBBIC BHIUMCIICHHS W KBaHTOBas wmHpopmamwms. [lep. ¢ anrm.
[Tekct]. / M. Hunbcen, 1. Yanr. — M. : «Mupy, 2006. — 824 c.

B) MeToanyeckne yKazaHus:

1. Cmymxkesuu JLE., Jlekuumm 1O OCHOBaM KBaHTOBBIX BbIYMCICHHA. Yactp 1.
dusuko-maremarndyeckuii TepmMuHUMyM. Bbimyck 1. Kommiekcheie wmcnma. [Tekcr]. / JLE.
CwmymkeBnd. — Marautoropek : YOY UTOU, 2018. — 77 c.

2. CwmymkeBnu JLE., Jleknuu mo OCHOBaM KBaHTOBBIX BblumcieHui. Yacts 1.
MareMaTryeckuii anmapaT KBaHTOBOM MeXaHUKH. Beimryck 2. Anrebpa matpuil. CUCTEMBI



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

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No noroBopa CpoK JIeCTBUS TUIEH3UU
MS Office 2007 |y 135 1 17.09.2007 BeccpouHo
Professional

MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hazsaunue xkypca CchlIKa

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

JlexunoHHas ayauropus - MynbTHMEIUHHBIE CpPEACTBA XPAaHEHHWs, Iepeladyd |
npecTaBiaeHus HHpopMaum.

KomnbrotepHsiii kinacc - Ilepconanbhbie kKommbioTepsl ¢ maketom Office, Beixomom B
WHTepHeT M C JOCTYHOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BATENBbHYIO CPENy
YHHUBEpPCUTETA.

AyIuTopun JUIsl CaMOCTOSITETIbHOM pabOThl: KOMIIBIOTEPHBIE KJIACChI; YUTAJIbHBIE 3aJIbI
o6ubmuoreku - Bee xmaccet YUT m ACY ¢ mepcoHanbHBIMH KOMIIBIOTEPAMH, BBIXOJIOM B
WHTepHeT M C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BATENbHYIO CPENy
YHHMBEpPCUTETA.

Aynuropuii s TpyNIOBBIX U UHAWBUIYAIBHBIX KOHCYJIBTALUN, TEKYHIETO KOHTPOJS U
POMEXYTOUHOU arrectanuu - Ayn. 282 u kimaccet YUT u ACY.

[Tomemenuss  JUis  CaMOCTOATENBHOM  paboThl  O0Oy4aromMXcsl,  OCHAILIEHHBIX
KOMIIBIOTEPHON TEXHMKOW C BO3MOXKHOCTBIO IMOJAKIIOUEHUs K ceTh «VHTepHeT» M HaaudueM
JI0-CTyNa B 3JEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTeNIbHYIO cpely opraHuzanuu - Kiaccel
YUT u ACY.

[Tomemienuss It  XpaHeHHS M NPOPHIAKTUYECKOTO OOCITY)XMBaHUS — Y4eOHOro
o0opynoBanus -LIeHTp HHPOPMAIIMOHHBIX TEXHOIOTUH — ay. 379



Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

Ilpumepnvie 3a0auu 014 yceoeHUA MEKYULE20 MAmepuala u n0020MmoeKu K ayoumopHoil
KOHmpoavHou padome no pazoeny 1 «Komnnekchule uucna»
1. Boruucnumy:

P— .. 5-2i
a) (2—|)(3+7|)—m

6) (2+30)% +(@L-4i)°,

B) |4—3i|+(1+2i)72.

2. Pewuumow ypasnenus.

a) (2-1)z+5-3i=0,

6) z°—4z+5=0,

B) 22 =5+12i,

r) z2+~/52+3i=0.

3. Pewuumsb cucmemy ypasHeHui:

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

{221 +(5-1)z, =2+i

4. Hatimu mooyau u apeymenmol ciedyiowux KOMnaeKkchuvix yucen: a) 6;6) —7;B) 3i;r)
—4i;n) 2+2ije) 3-3i;x) —24/3+2i;3) 3+4i;e) —12-5i.

5. Banucamv KomniekcHvie yucia 6 MpPUSOHOMEMPUYECKOU U NOKA3AMENbHOU opmax: a)
4;6) —7i;B) 3+3i;r) 4—4i; 1) 2+2V3i;¢e) 3J/3-3i;x) —3+4i;3) —5-12i.

6. Ilepesecmu wuucna 7;=2+ 2\/§i u Z,= 3\/§ +3i & MpUCOHOMEMPUYECKYIO U

HOKA3amenbHy1o popmul, Haumu 22, u = 8 MPUCOHOMEMPUYECKOT U NOKA3AMENbHOU (hopmax
Z;
U nepesecmiul 8 aneeopauieckyo Gopmy.
7. Hatimu cmenenu xomniexcHolx uucen, npumenss popmyny Myaspa:

2) (1+i),6) (V3-if,») (2-243i)°.
8. Haiimu xopnu u3 komniexcuvix yucen: a) ~3+3i,6) ¥-125,

B) Y-1+ J3i.

9. Pasznoosicums mMrocounenvt Ha MHOMCUMENU.
a) z°—47+5;

6) z°+125;

B) z*+1-/3i;

r) z8-2z% +1.

Ilpumepnsie sonpocwl kKonnoxkeuyma no pazoeny 1 «Komnnexcuvie uucnay

1. Ymo maxoe ancebpauyeckas opma KOMHIEKCHO20 YUCIA U KAK KOMNJIEKCHble YUCHd
U300paANCAOMCS HA KOMNIEKCHOU NIOCKOCMU?

2. YUmo maxoe MmoO0yb, apeymem, mMpucOHOMempuyeckdas U NoKa3amenvHdas Gopmol
KOMNJIEKCHO20 YUCaa?

3. Kax npoucxooum ymHoodiceHUe, OelleHue, nepexo0 K CONPIANCEHHOMY O/l KOMNIEKCHbIX
yucen 6 mpuecoOHOMempu4eckoll U NOKa3amenbHou gopmax?

4. Kak npoucxooum 8036e0eHue 6 Cmenets U ussleyeHue KOpHs U3 KOMNIEKCHO20 YUCAA?.

5. Umo ymeepocoaem ocrosHasi meopema aneedOpvbl U CKOIbKO KOPHEU MOXNCem UMemb
MHO2OUNIEH N-HOU cmenenu?



6. UYmo maxoe KpamHoCmb KOpHSA U KaK GblJISIOUM PA3N0NCEHUe MHO20YIeHd HA
MHOMCUmenu?.

Ilpumepnvle 3a0auu 014 yce0eHUsA MEKyULe20 MAmMepuand u 6bINOJIHEHUs MUN0BO20
pacuéma Nel no pazoeny 2 «Mampuybt u cucmembvl TUHEHUHBIX YPAGHEHUIL

1. Botuucaums AB —3C +2D7

0 1
21 0 -3
3 -2 5 1 0 -4 -2 2 -3
ede A= ,B={6 1 4 6|, C= , D= .
6 0 - 30 4 5 4 -5
4 5 -1 0
1 3

2. oxazamo, umo (A+B) =A" +B";(4-B) =B" - 4.
3. Boiuucnumo pasnoocenuem Jlannacu npugeoenuem K mpey201bHOMY 8UOYONPEOenUmeni:

0 2 1 -3
1 2 4
4 -3 0 5
-1 3 -5, .
2 6 -1 4
4 -5 3
0 4 -2 3
3 5 1 2 3
4.Haimu mampuyy, obpamuyro K (2 J, -3 4 3|, nposepumv pasencmeo
5
A'4A=E.
5. Pewuums mampuunoe ypaguenue:. AXB =C, 2oe
1 2 -3
1 -1 1 25
A= ,B={3 2 -1(C= :
2 3 -1 0 4
01 4
6.Pewums memoodamu obpamuoii mampuywl, Kpamepa u I'aycca cnedyrowyio cucmemy:
3X+2y+6z2=5
-X+4y-5z=1.
6X+y+4z=-2
1 3 2 1 4
o1 3 5 4 7 9 8 0
. [Ipusecmu k cmpo2o mpeyeoibHOMY UOY U HAUMU PAHE MAMPULbL 510 11 9 4
3 4 7 7 -4

3% +2Xy —Xg +4X, +2X%5 =6
8. Hatimu obuee pewenue cucmemvl: .

2% —3Xy + X3+ 7X, —5X5 =3

Ilpumepnvie éonpocwl no 3augume munogozo pacuéma Nel no pazoeny 2 «Mampuyvt u
cucmemul TUHEHHBIX YPAGHEHUIL)

1. Kak onpeoensiomcs OCHOBHble OeUCmEUsi ¢ MAMPUYAMU: CILONCEHUE, YMHOMCEHUE,
MPAHCNOHUPOBAHUE U NEPEHOCAMCA JIU HA HUX OCHOBHblE C8OLCMBA ANleeOpauyeckux onepayuil:
KOMMYMAMUEHOCMb, ACCOYUAMUBHOCIb, OUCTPUOYMUBHOCTL?

2. Umo maxoe onpedenumeins u KaKkogvl €20 OCHOBHblE CEOUCMBA?



3. YUmo maxoe obpammuas mampuya u KaxK OHA GblYUCTIAEMCA?.

4. Kak pewaemcs cucmema JTUHeUHbIX aneebpaudeckux ypasrnenuti memooamu Kpamepa u c
nomowvio oopamuou mampuywl? Kaxue ceoticmea cucmemvl obecneuusaiom HPUMEHUMOCHb
9MUX Memooos?

5. Umo maxoe panz mampuysl u Kax OH GblYUCTIAEMCA?.

6. Kax pewaemcs u uccnedyemces cucmema memooom I aycca, umo ymeepoicoaem meopema
Kponexkepa-Kanennu?

7. Umo maxoe ¢hynoamenmanvHas cucmema pewseHutl 0OHOPOOHOU CUCTeMbl TUHEUHbIX
aneebpauieckux ypagHeHuu?

Ilpumepnvie 3a0auu 0na yce0eHUA MEKYU,ec0 MAMeEPUALad U GbINOJIHEHUA MUNOEO20
pacuéma Ne2 no pazoeny 3 «/luneiinvie npocmpancmea u onepamopuvt)
s usyuenus koauuecmeeHno2o npusnaka X u3 2eHepaibHol COB0KYNHOCMU U3BIeUeHd

gvibopka X, '+, X, obveman, umerowas OaHHoe CMAmMucmuieckoe pacnpeoeieHue.

. . 4.
1). Hensaemcs nu nunetino Hezasucumot u oopazyem u b6asuc cucmema eekmopog 6 R™:

3 1 10 3 13(1
4 11-2]|| 10 2 ||-41]]2
a) I ;1 0) oo e s
-3|/|-5||-14 -3[|-2||5
-1)1 6 3 -3)L 0 )J\7
3 1)(1)(0 9
2 ||-4(12]]| 1 7
8) 3l _alls ] -1 , eClii 0d, Mo PaziodxHcums Ho IMOMY OA3UCY BEKMOP 4|
-3)L0)\7)(3 17

n
2). [lokazamyo, umo crnedyrowue noomroxcecmea R asnaiomes noonpocmpancmeamu:

n
a) Muoowcecmeo cmonbyos 6 R, y komopwix nepeas koopounama pasua .
0) Mmnoocecmeo eepxHempey20nbHbIX Mampuy (Hyau HUudce 21d6HOU OUALOHANU) 8

npocmpancmee M, .

6) Muoocecmeo mnozounenos p(t) € P", maxux, umo
6l) p(0)=0;
62) p(1)=p(2)=0.

2) [ns oannoii mampuysr A€M, | muoocecmeo sexmopoe N ={xeR": Ax =0}.

n

0) [ns oannoi mampuyer A€M, | muoxcecmso sekmopos R={AxeR™:xeR"}.

1 5
3). Haiimu ¢ R3 omunwr eexmopos x=| 3 |, y=|-3|, paccmosmnue mexncoy smumu
-2 5

BEKMOPAMU, Y201 MENHCOY HUMU.

4). Iloxazamb, 4mo OPMOHOPMUPOBAHHAS CUCHEMA BEeKMOpOo8 (He 00a3amenbHO
obpasyrowas 6asuc) TuHeUHo He3a8UCUMA.

5). a) Ilposepumv, umo Cl[a,b]— npocmpancmeo nenpepvienvix pynxyuii Ha ompesxe

[a,b] sasnsemcsa esxiudoswvim, ecnu eeecmu 6 HEM cKalspHOe NpouzgedeHue CredyiouuUm
b

obpasom: ona pymxyuii T(t) u g(t) nonomcum (f,g)=|f(t)g(t)dt.
a

6) Haimu ¢ C[01] onuner eexmopos f(t)=t,g(t)=e€" , paccmosnue mexcoy
IMUMUBEKIMOPAMU, V2O MeNCOY HUMU.



1 3 -1
6). Paccmompum 6 npocmpancmee R® basuca; =| 2 |,a, =| -1\, a3=| 2 |. Ilpumenus x
0 1 1

nemy npoyecc opmozonanusayuu Llnmuoma, nocmpoums opmonopmuposanuwiii 6aszuc ¢ R3.
7). B npocmpancmee M, , mampuy pazmeprocmu 2X2 paccmompum onepamopbl 1e6020

U Npasoeo yMHodCeHUs Ha OanHylo mampuyy A= LaX =AX u Ry\X = XA. Ilpunse

d
10 01 0 0 00
’EZZ 1E3: 1E4:
00 00 10 01

3a 6aszuc npocmpancmea M, , mampuyvl E; =

Haumu mampuysl onepamopos L, u R,.

8). Haiiti coOcTBeHHBbIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI ONEPATOPOB, 3a7aBacMbIX
CJICAYIOLIMMU MaTPULIAMU; ONPEAEIUTh Pa3MEPHOCTh COOCTBEHHBIX MOANPOCTPAHCTB; HAIKCATh
MaTpHIIBI ONIEPATOPOB B Oa3Kce U3 COOCTBEHHBIX BEKTOPOB:

5 2 2 5
a) (_1 8}6) (O 2), B)
11 -1 4

-1 11 4.
-4 -4 14

9). Hatimu cnedsl onepamopos u3z 3adavu 8).

10). Tokazats ToskaectBo: 4Re(Ax,y) = (A(x+Y), X+ V) —(A(x—Yy),X—Y).
11) Tlokasare, 9ToO ||Aa|| = ||P|| = ||S|| =1,rne A, — omeparop mosopora B R?, P —

OIepaTop MPOCUPOBaHUs (KaKoW-HUOY/Ib), S — omeparop CHMMETpUH (KaKo-HUOY/Ib).

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

12). Haiitu HOpMy JuaroHaibHOro omeparopa D= paBHa:
0 O a

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

32—
13). Haiitu HOpMYy onepaTopa, peACTaBIEHHOTO MaTpUILIEH ) .
2+1 5
Ilpumepnuie 6onpocwt no 3aujume munogozo pacuéma Ne2. no pazoeny 3 «/luneiinvie
npocmpancmea u onepamopul»

1. Ymo maxoe nunetinas nezasucumocms eexmopoé u basuc 6 R"?

2. Ymo maxkoe nuHeunoe npocmpancmeo, npusecmu npumepst?

3. Umo maxoe nuHeliHas He3a8UCUMOCMb, 0A3UC, PASMEPHOCMb, NOONPOCMPAHCMEO 8
NPOU3BOILHOM IUHEUHOM npocmpancmee?

4.  Kakoevl  ceolicméa  CKalApHO20 — NPOU3GEOCHUs 6  GeUjeCmBeHHOM U
KOMNIIEKCHOMEBKIUOOBOM npocmparcmee? Yemy pasna Hopma éexkmopa?

5. Hanucamo nepasencmea Kowu-bynskosckoeo u Munkoseckozo.

6. Ymo makoe opmoHOpMuUposauHwlll 6a3uUc, Opmo2oHaIU3ayus 6azuca, opmo2oHaIbHOe
oononnenue?

7. Umo maxoe nunetinwviii onepamop? Kax cmpoumca mampuya onepamopa u Kax OHA
npeobpaszyemcs npu nepexooe K Hogomy obazucy?

8. Umo maxoe cobcmeennbie 6eKmMopbl U cOOCMBEeHHble 3HaUeHUs: onepamopa?

9. Ymo makoe uneapuanm onepamopa u nodemy Onpeoerumenv, XapaKxmepucmuiecKutl



MHO20UJIeH, Clled U CNeKMp ABIAI0MCA UHBaApUanmamu?
10. Ymo maxoe nopma onepamopa?

11. Ymo makoe xommymamop 08yx onepamopos u KaKkosvl e2o ceoucmea?

12. Ymo makoe conpsicéHHbl onepamop U KaKkogvl C8OUCMEA ONepayuu CoONps#ceHus?

13. Kaxoswvl sxcmpemanvhbie c80tcmea cOOCMBEHHbIX 3HAYEHULL!?

14. Ymo ymeepoicoaem cnekmpanvHas meopema 0Jis CAMOCONPANCEHHBIX ONEPamopos?

15. Ymo makoe HOpMAIbHbLL U YHUMAPHBLL Onepamopwl?

16. Kax sviensioum nonsipnoe pasnoxcenue onepamopa?

17. Ymo makoe cpednee nabarodaemoll 8eluduHbl 8 K8aHmoegou mexanuxe? Hanucamo
coomuoulenue HeonpeoenénHocmell.

3ananus 1J1s1 OHeHKH C(p)OPMHPOBAHHOCTH KOMIIETEeHIMI
[Tposepsiemas komnerenuus OITK-1
3anaHus:

1. Kakas mapa BeKTOpoB 06pasyeT 6a3uc B mpocTpaHcTse R??

2(3) (Z6)

2. Kakas pa3mMepHOCTh y MPOCTPAHCTBA MHOTOYWICHOB CTETIEHU, HE MPEBOCXOAsIIEH 67
a)6
0)5
B) 7

r) OecKOHEeUHas

3. Uemy paBHO CKaJIspHOE TIPOU3BEACHUE BEKTOPOB _12 , i
5 -2

a)9

0)—10

B)11

r)—12



4.Ecth 1Ba oniepaTopa IoBopoTa B JIByMEPHOM IpocTpaHcTBe:Ha 3° u 5°. VX npousseacHue
TO’KE SIBJISIETCS ONIEPATOPOM IIOBOPOTA — HA CKOJIBKO I'paycoB?

a) &°

0) 15°

B) 2°

r) 4°

5.Yemy paBHa HOpPMa CaMOCONPSDKEHHOTO OIEpaTopa B JBYMEPHOM EBKJIHJIOBOM

IPOCTPAHCTBE, KOTOPBI B OPTOHOPMHPOBAHHOM 0a3Kce NPECTABIISICTCS MAaTPHUIICH (Z i)’)
a)s
0) 6
B)7

r)8

Ko k 3a1annio 1711 oleHKH ¢(p)OPMHPOBAHHOCTH KOMIIETeHIM

[udp
KOMIIETEH OIIK-1
005071

Ne 112 |3 (4 |5
BOIpOCa

IIpaBuibH
13171
BapHaHT
OTBETA

Kpurepun onenuBanus:

OIIK-1:

0-2 mpaBUIIBLHBIX OTBETA — «HEYIOBJIETBOPUTEIHHOY,
3 mpaBWIbHBIX OTBETA — «yJIOBIETBOPUTEILHOY,

4 npaBUIBHBIX OTBETA — «XOPOILIO»,

5 MpaBWJIBHBIX OTBETOB — «OTIUYHOY.



MpunnoxkeHune 2.

Kon
HWHJUKATOpa

WNunukatop noCTIOKEHUS
KOMIIETECHIINH

O1eHOYHBIC CpPeICTBa

OIIK-1: Cnoco0eH mMpuMeHSITh eCTeCTBEHHOHAYYHbIE U 00IeHHKEHEPHbIE 3HAHUSI, METOAbI
MaTeMaTHYeCKOI0 AaHAJIN3a U MOJEJIHPOBAHHUSI, TEOPETHUECKOT0 H IKCIIEPUMEHTATILHOI0
HCCJIETOBAHUS B MPO(ecCHOHATBHOI TeSTeJbHOCTH

OIIK-1.1:

Pewaer crannapTHeie
PO eCCUOHATTLHBIC
3a/1au C IPUMECHEHUEM
©CTeCTBCHHOHAYYHBIX U
OOIIEHHKEHEPHBIX
3HaHWH, METOJIOB
MaTeMaTU4YECKOI0 aHaJIn3a
Y MOJICTTUPOBAHUS

Teopemuueckue 6onpocoi:
1. KoMmIutekcHbIE Yuclia U ISHCTBHS C HUMH.
2. TpuronomeTprudecKkas 1 okazateiabHas GopMbl
KOMIUIEKCHOTO YHCIIA.
3. Bo3BeneHue KOMIUIEKCHOTO YMCTa B CTETICHb U U3BJICUCHUE
KOPHSL.
4. OcHoBHas TeopeMa alreOphl B pa3Io’KeHHe MHOTOWICHA Ha
MHO>KHUTEIIH.
5. Matpuiisl 1 AEHCTBUSI C HUMU.
6. OnpeaenuTeNn 1 UX CBOMCTBA.
7. OOpaTHas MaTpHIa.
8. PerieHue cucreM JIMHEHHBIX alreOpandyecKux ypaBHEHUN
Metogamu Kpamepa n oOpaTHOM MaTPHITBI.
9. VccnenoBanue U pelieHue CUCTEM JIMHEHHBIX
anreOpanvecKkux ypaBHEHUN MeToaoM [ aycca.
10. Paur matpuusl. Teopema Kponekkepa-Kanennu.

11. Jluneiinas 3aBucuMocTb 1 6a3uc B R"
12. JIuneitHOE TIPOCTPAHCTBO, MMOATIPOCTPAHCTBO, Oa3uC,
Pa3MepHOCTb.

13. EBKIINMI0BO IPOCTPAHCTBO, CKAISIPHOE MPOU3BEICHHE,
HOpMa BeKTopa, HepaBeHcTBa Komm-byHsIKoBCcKoro n
MUHKOBCKOTO.

14. OpToronanuzamus.

15. JIuneiHbIN omepaTop, MaTPHIIA ONIEpPaTopa,
peoOpa3oBaHue MATPHIIBI IIPH TTEPEX0/ie K HOBOMY 0a3ucy.
16. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUS
oneparopa. UuBapuantel.Cien. CriekTp.

17. Conpsx€nHbIN onepaTop. CaMOCOIPsHKEHHBIE ONEPaTOPBHI.
DKCTpeMallbHbIe CBOMCTBA CIIEKTPa CaMOCOTIPSKEHHOTO
orepaTopa.

18. CriexTpanbpHas TeopeMa Jisi CaMOCOTPSKEHHOTO
oreparopa. @yHkInM OT oneparopa. KBaapaTHbIif KOpEHb.
19. HopmanbeHble U YHUTApHBIE ONIEPATOPbI. CIIEKTPaTIbHAs
teopema. [lonsapHoe paznoxenue.

20. KBanToBoMexannueckue npuiioskeHus. COOTHOILLICHUE
HEONpeeIEHHOCTEH. .

IIpakmuueckue 3a0anus:

1. Borucruts: (2+3i) + (1—4i)3.
2. HaiiTu cTeneHn KOMILIEKCHBIX YKCEN, TPUMEHss (opMyITy

Myaspa: a) (1+i)7, 0) (\/§—i)8.

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

4. Pa3noxnuTh MHOTOWIEH HA MHOKUTEIH Z8 — 224 +1
5. Beramermrs AB —3C +2D7




Kon
WHIUKATOpa

WNuaukaTop MOCTHKCHHS
KOMITETEHILINT

O1eHOYHBIC CpPeICcTBa

21 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
C= , D= :
(3 0 4 SJ 4 -5
1 3
1 2 3
6. Haiitu martpuiy, obparayio k, | —3 4 3|, 7. Pewwurs
5 19

MeromaMu  oOpatHoW  marpuibl, Kpamepa wu Taycca
CIICAYIOIIYIO CUCTEMY:

3X+2y+6z2=5
—X+4y-5z=1.
6X+y+4z=-2

8. HaiiTu oO11iee pereHue CUCTEMBI:
3% +2Xy — Xg +4X, +2X%5 =6
X, +5X; —2X3 —3X, + 7X5 =3
A% 4+ TXy —3%3 + X, +9%X; =9
2% —3Xy + X3+ 7X, —5%5 =3

9. SIBnsercs nu IMHEHHO HE3aBUCUMOM 1 00pa3yeT Ju 6a3uc

3 1\(1)(O
. 2 ]-4]12]||1
cuctema BeKTopoB B R™: , J o eci 11a, TO
-3(|-2(|5||-1
-3/1L0)\7)(3
9
7
PAa3JIOKHUTH 110 STOMY 6a3UCy BEKTOP
17
1 5
10. Haiitu 8 R® ymummt BektopoB X =| 3 |,y =|—-3],
-2 5

PACCTOAHUC MEKAY STUMH BECKTOPAMHU, YT'OJI MCIKIAY HUMHU.

11. B npocrpanctee M, , marpun pasmepuoctn 2x2

paccMOTpPUM OIICPATOPELI JICBOI'O U MTPABOIr'0 YMHOXKCHHUA HaA




Kon
WHIUKATOpa

WNuaukaTop MOCTHKCHHS
KOMITETEHILINT

O1eHOYHBIC CpPeICcTBa

a b
d

IIpunss 3a 6asuc nmpoctpanctea M 22 MaTpHIIBL

10 01 00 00
E = E, = E, = E, =
00 00 10 01

naHHyio Marpuny A= L, X =AX u R, X =XA.

HalTu MaTpuIb! onepatopoB L, u R,.

12. Haiitn coOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIC BEKTOPHI
OMEpaTopoB,  3a/JaBacMbIX  CIEAYIOIIMMH  MaTpUIaMU;
OTIPEACTUTh Pa3MEPHOCTh COOCTBEHHBIX MOAPOCTPAHCTB;
HanMcaTh MaTPUIBl OMEPaTOpoB B Oa3uce M3 COOCTBEHHBIX
11 -1 4
BekTOopoB: | -1 11 -4
—4 -4 14

13. Haiitu HOpMY OfepaTopa, MPeICTaBICHHOTO MaTPHUIICH

2 5

OIIK-1.2

Pemiaet npodeccroHaIbHBIC
3a7a4M C IPUMEHCHHUEM
METOOB TEOPETHIECKOTO U
OKCHICPUMCHTAJILHOT'O
HCCIIEIOBAHMS

14. HanicaTh nosnsipHOE pasjioKeHUe oreparopa, 3aJaHHOrO B

3 2
R? i
MaTpuIen (2 5}




