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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3acefanuu Kadeapsl BBIUUCINTENEHON TEXHUKU U TPOTPAMMHUPOBAHUS

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCINTENEHON TEXHUKU U TPOrPAMMUPOBAHUS

IIporokom ot 20 . Ne

3aB. kadeapoii 0O.C. foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceaHuu Kadeapbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMUPOBAHUS

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

Pabouas mporpamma nepecmMotpeHa, odcyxeHna u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHPHON TEXHUKH U IPOTPAMMHUPOBAHUS

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl BrIYHCIUTENBHON TEXHUKU U IPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 Leau ocBOeHMS TUCHUNIIMHBI (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 KOMIIETEHITMH, 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 00pa3oBaTeIbHON IPOrpaMMBl.

JUis n3yyeHus JUCUUIUIMHBI HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHUs),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

Jucuumumna Jluneiinas anre6pa BXOAUT B BApUATHBHYIO (110 BEIOOPY CTyIEHTA)
4yacTh yueOHOro Ij1aHa 00pa30BaTeNbHON 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 HEOOXOAMMBI AJI U3YYCHUS JUCIUILTAH/TIPAKTHK:

[IpuknagHas MareMaTuka

OcCHOBBI KBaHTOBOI MHPOPMATUKHU

MopaenupoBanne

®u3nuecKkue OCHOBbI MEXaHUKU U ONTHKHU

YucneHHble METOJIBI

®u3nKa ¢ 3JIeMEHTaMi KBaHTOBOW MEXaHUKHU

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIS) M INIAHMPYeMbIe pe3yJbTaTbl 00y4eHust

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 O6H.[CI/IH)KeHepHLIe 3HaHHUA, MCTOJbI
MaTEMaTUYCCKOT O aHAJIN3a U MOACITIUPOBAHUS, TECOPCTUUCCKOTI'O U OKCIICPUMCHTAJIIbHOT'O
HNCCICIOBAaHUA B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

OIlK-1.1 Pemaer ctannapTHbie mpodecCHOHATBHBIC 3a/1a4l € IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U O0IENHKEHEPHBIX 3HaHUH, METO/I0B
MaTeMaTHYECKOT0 aHaJIM3a U MOJIEITMPOBAHUS

OIIK-1.2 Pemraer npodeccruonanbHble 3aja4u ¢ IPUMEHEHHEM METO/10B
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOTO UCCIIETOBAHMS




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 arrecraguu - 3a4€T

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
= B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) £ y P Kox
> 8 © | camocTosiTeNBEHOM | ycIIeBaeMOCTH H
JTUCLUTUTAHBI R £ . | xommerenuuu
O & paboThI MIPOMEKYTOUHOH
na6. | mpaxr. | € &
Tlek. 2'g aTTeCTaluu
3aH. 3aH. | U &
1. Pa3nen 1. KomnnexcHele uncia
1.1 KoMIuiekcHBIE YKCIa U 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 MHOXUTEIIN YCTHOMY OIpocy 4. AynuropHas
: u AKP - AAYAHTOP
KOHTPOJIbHAS
pabora
1. Becena -
Pemenue 3amau obcyxaeHne
Ha QYHKIMN 2. IIposepka
1.3 OyHKIIMN KOMITJIEKCHOTO KOMIIJIEKCHOTO MHJUBUAYaJIbHBIX OIK-1.1
MEPEMEHHOT0. DJIEMEHTHI 5 MIEPEMEHHOT0, 3a1aHuil OIK 1' 2‘
KOMIUTEKCHOTO aHaJIn3a. MOJITOTOBKA K 3. YcrHBIH ompoc. '
YCTHOMY OIIPOCY 4. AynuropHas
un AKP. KOHUPOJIbHAS
pabota
Wroro no pazneny 14
2. Pazgen 2. MarpuIbl ¥ CHCTEMBI
JIMHEWHBIX YpaBHEHUN
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. Becera -
MCTOIAMH MaTPHHHOTO Pemenue 3agau oOcyxaeHue
ucuncnenn, Kpavepa, Ha CHCTEMBI 2. IlpoBepka
lczgzlcec;.cl\f;isg 1;2}(;;(2\; 10 YpaBHEHHUH, I/IHLLI/IBI/IL[yanvLHLIX OIIK-1.1,
Kporexiepa-Kane/mm. MHOATOTOBKA K 3a;[a§1/m OIIK-1.2
yctHOMY omnpocy | 3. YcTHbIi ompoc.
OIHOPOJTHBIE CUCTEMBI. 1 samte TP 4. 3amra
CDsz[aneHTanLHaa cucrema THIOBOro pacuéra
peleHuH.
Hroro no pazneny 20
3. Paznen 3. Jluneiinsle
MIPOCTPAHCTBA U ONIEPATOPHI
1. becena -
3.1 Jluneiinsle o0cyxaeHue
npoctpancTsa. basuc, Pemenne 3anay, 2. IlpoBepka
pa3MepHOCTb, 025 | 025 12 MOJITOTOBKA K HH/IMBHyaIbHBIX OIlK-1.1,
TOIIPOCTPAHCTRA, YCTHOMY OTIPOCY 3aJaHui OIlK-1.2
npeoOpa3oBaHus u 3amure TP. 3. YcrHsIit ompoc.
koopauHat. Mzomopdusm. 4. 3amura
TUIIOBOTO pacyéra
3.2 JIuneiiHbIE ONEPATOPBI.
MartpuuHoe npeacTaBicHue Pemenne 3anaq
onepaTopoB. IlHBapraHTHBIE Ha MaTPUIHOE 1. becena -
MOJIIIPOCTPAHCTBA. MIpE/ICTaBICHHE o0cyxaeHue
CoOCTBeHHBIE 3HAUECHHS 1 OIepaTopoB, 2. IIpoBepka
BeKTOpPHI. CHEeKTp. 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 THUIIOBOT'O pacué-Ta
KOPJAHOBOH opme YCTHOMY OTIPOCY
omeparopa. u 3amure TP.
3.3 KommekcHoe
€BKJIMJIOBO MPOCTPAHCTBO.
CkasnsipHO€ IPOU3BEICHIE, Pemerne a1 1. becena -
HepaBeHcTBa Komm- Ha EBKITHIOBO oOcyxeHue
ByHsikoBckoro u 2. [Iposepka
NPOCTPAHCTBO U
Munxkosckoro. Hopma. 025 05 87 OpTOrOHATI3AIH WHWBUTyaIbHBIX OIIK-1.1,
OpTOHOPMHUPOBAHHBII ' ' ' 3aJlaHUI OIIK-1.2
6azuc. OpToroHanuzanus Y0, HOATOTOBKA K| - 3 7y ompoc.
I'pama-llImunra. yeTHOMY on¥gcy 4. 3amura
OpToronansHoe 1 sauure L. THUIIOBOTO pacyéTa
JIOTIOJTHEHUE U pa3JIoKeHue
B MPSIMYIO CYMMY.
3.4 CamoconpspKEHHBIE Pemenne 3anau 1. becena -
OIepaTopsl, KBaIPaTHUHBIC Ha oOcyxaeHue
(hOpMBI, CIIeKTp, CaMOCONPSIKEHHBI 2. IIpoBepka
JKCTpeMallbHBIe CBOICTBA 05 1 7 €, YHUTapHbIE U WHAVBHYaJIbHBIX OIIK-1.1,
COOCTBEHHBIX 3HAYECHUIA. ! HOpMaJbHbIE 3aJlaHuN OIIK-1.2
IIpoexropsl. CriekTpaibHas OIIEepaTopHl, 3. YcrTHbli 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. ITIpoBepka
N 00yCIIOBIEHHOCTH
ypaBHeHui. Yucio . | WHIMBHIYaNBHBIX OIIK-1.1,
0,5 9 U UTEPalMOHHBIH .
00yCIIOBICHHOCTH \eTox 3aJaHul OIIK-1.2
JTUHEWHOTO oreparopa. > 3. YcrHbIit ompoc.
% MOJIrOTOBKA K
Wrepaumonnslii MeTox 4. 3amura
YCTHOMY OTIPOCY .
BBIYHCIICHUS TPAHUI] THUIIOBOTO pacuéra
u 3amute TP.
CIIeKTpa.
Pemenue 3anau
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 .
o 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 MPOLECCa U MPEATOIATAIOUTYI0 IPIMYIO TPAHCIISIIHIO
3HAHUU OT IpenojaBaTessi K aCHUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE TIPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

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

2. TexHonoruu npoO1eMHOro o0yueHus — opraHu3salus o0pa3zoBaTebHOrO Mpoliecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON IEATEIIEHOCTH
aCIMpPaHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCIOJIB30BAHUEM CIEIIHATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALMS (M3JI0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranmzaiusi 00pa3oBaTeIbHOro Mpolecca, OCHOBAHHASA HAa IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUYECKUX CPEICTB PabOTHI CO 3HAHUSAMHU B PA3TMUHBIX IPEIMETHBIX 00IACTSIX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPeACTBA JJIsl IPOBEACHUS IPOMEKYTOYHON aTTeCTAllNH
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Unbun, B. A. Jluneitnas anre6pa. Yueonuk s By30B [Tekcr]. / — B.A. UnbuH,
O.J. Io3usk — M.: @usmariur, 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'aat™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. CmymkeBuu JI.E., JIekunu mo oCHOBaM KBaHTOBBIX BbruuciaeHuid. 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 OeccpodHo
University Edition

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

HasBanue kypca CchlIKa

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAET:

JlexumonHas aynuropus - MynbTUMEIUNHBIE CPELICTBA XPAHEHUS, IEPENAYU U
MPEJCTaBICHNUS HH(POPMALIHH.

KommnbrotepHsiii kiace - Ilepconanbhbie kommbloTepsl ¢ nakerom Office, Beixomom B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely
YHHUBEPCUTETA.

AyIUTOpHUH IJI1 CAMOCTOSITENIbHON paObOThl: KOMITBIOTEPHBIE KJIACChI; YUTATIbHBIE
3anbl 6ubsnmorexu - Bee kmacest YUT n ACY ¢ nepcoHanbHBIME KOMIIBIOTEPaMH, BBIXOJOM
B MIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA.

Aynuropuii Ui rpyNMnoBbIX U UHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJIS
U IpOMeXyTouHOM arrectauuu - Ayz. 282 u knacesl YUT u ACY.

[TomerieHus AJ11 CaMOCTOSITENHHON pabOThl 00YJArOIITIXCsI, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOKHOCTbBIO MOJKIIOYEHUS K ceTh «VIHTepHeT» U HaTuuueM
JI0-CTYTIa B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNIbHYIO Cpely opranu3anuu - Kiaccel
YUT u ACY.

[Tomerenus ans XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CTyKUBaHUS y4eOHOTO
o0opynoBanus -LleHTp HHPOPMAITMOHHBIX TEXHOIOTHM — aya. 379



INPHJIO’)KEHHE 1

YuyeOHO-MEeTOoAuYEeCcKOe oOO0eclmedyeHue CaMOCTOATEJIbHONH  PadOThI
0O0yUaroImXcA

MpumepHsoie 3a0a4u 015 yc80EHUA MeKyw,e20 mamepuasnd u no820mosKu K ayoumopHoli
KoHmMposbHoii pabome no pasdeny 1 «KomnaeKkcHole yucaa»

1. Boiyucaume:

a)(E?b@+7n—%i%?

6) (2+3i)%+(1-4i)°,

B) |4—3i|+(1+2i)72.

2. Pewumeo ypasHeHuUA:

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

6) z°-4z+5=0,

B) z°=5+12i,

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

3. Pewwumbs cucmemy ypasHeHuli:

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

4. Haiimu modynu u ap2ymeHmel 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. 3arucame KOMMAEKCHbIE YUCAA 8 MPU20HOMemMpuYecKol u nokasamenobHoll popmax: a) 4;6) —7i;
B) 3+3i;r) 4—4i;n) 2+24/3i;e) 3v/3-3i;%) —3+4i;3) —5-12i.
6. Mepesecmu yucna 7; =2+ 243 u Z,= 3V3+3i 6 MPU20HOMEMPUYECKYIO U MOKA3aMEesbHYIO
Z
opmol, Halimu  yZ, u “L & mpuzoHomempuyeckoli u nokasamesnbHoU opmax u nepesecmu 8
2]
anzebpaudeckyro popmy.

7. Halimu cmeneHu KomnaeKcHbIx Yuces, npumeHasa gpopmyny Myaspa:

a) @+i),6) (V3-if,e) (2-243i)°.

8. Halimu KopHu u3 KomnaeKcHbix yucen: a) J3+3i,6) 3/-125,

B) -1+ V3i.



9. Pasznooscums MHO2OUIEHbI HA MHOMCUMENU.
2
a) 2°-4z+5;

6) 2°+125;
8) 2% +1—+/3i;

N z8-2z%+1.

MpumepHbie 8onpocel KoAnokeuyma no pasdeny 1 «kKomnaeKkcHole yucaa»

1. Ymo makoe anzebpauyeckas (hopma KOMIMAEKCHO20 YUCAA U KK KOMI/eKCHble Yucaa
u3obpaxcaromcsa Ha KomrisieKcHol naockocmu?

2. Ymo makoe Mo0ynb, apaymem, mpueoHOMempu4ecKkas U rnokazamesibHas (hopMbsl KOMIAEKCHO20
yucna?

3. Kak npoucxodum ymHoxceHue, 8esneHue, nepexoo K ConpameEHHomy 0718 KOMIAEKCHbIX Yuces 8
mpuz2oHomempuueckoli u nokaszamesnsHol ¢hopmax?

4. Kak npoucxooum go3s8edeHue 8 cmereHb U U38se4YeHUe KOPHSA U3 KOMI/AEKCHO20 Yucaa?.

5. Ymo ymeepxcdaem ocHOBHAA MeopemMa an2ebpbl U CKOMAbKO KOpHeli Moxtem umems MHO204/EeH
n-Holi cmeneHu?

6. Ymo makoe KpaMHOCMb KOPHA U KAK 8bI2A0UM pa3noxeHue MHO204Y1eHa Ha MHOXUMenu?.

MpumepHsie 3a0a4u 811 yceoeHUA meKyuje2o mamepuand U ebinosHeHUA munoeozo pacyéma Nel
no pasdeny 2 « Mampuybl U cucmembl AUHelHbIX YypasHeHUl»

1. Boryucaume AB —3C + 2DT,

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, ymo (A+B)' = A" + B";(4-B)" =B" - 4"

3. Bolyucaume passnoxeHuem Jlanaacu npueedeHuem K mpeyzoabHomy sudyonpedeaumenu:

0 2 1 -3
1 2 4

4 -3 0 5
-1 3 -9,

2 6 -1 4
4 -5 3

0 4 -2 3



4.Hatimu mampuuyy, 06pamHyto K | =3 4 3|, nposepumo pasercmeo A *A=E.

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+6z2=5

—-X+4y-5z=1.

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

7. lpusecmu K cmpoz2o mpeyaoabHoMy 8Udy U Halimu paHz Mampuybl 47980
5 10 11 9 4
3 4 7 7 -4

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

8. Hatlimu obuwee peweHue cucmemsi:

MpumepHsie sonpocs! no 3aujume munoeozo pacyéma Nel no pazdeny 2 « Mampuybi U cucmemeol
AUHeliHbIX ypaeHeHuli»

1. Kak onpeodenaomcs ocHo8Hble delicmausa ¢ Mampuyamu: CA0XeHUe, YMHOXEHUE,
MPAHCNOHUPOBAHUE U NepeHOCAMCA AU HA HUX OCHOBHble ceolicmea asneebpauyeckux ornepayuli:
KOMMymamusHOCMeb, accoyuamusHocms, oucmpubymusHocme?

2. Ymo maKoe OﬂpEdEﬂUﬂ’lEﬂb U KaKo8bl e20 OCHOBHble ceolicmea?
3. Ymo maKoe o6pamHaﬂ mampuuya u Kak oHa sblyucaaemca?.

4. Kak pewaemcs cucmema nuHeliHbIx aneebpaudeckux ypasHeHuli memodamu Kpamepa u ¢ nomouwibro
obpamHol mampuuybl? Kakue cgolicmea cucmemsi obecneyusarom npumeHUMocms amux memooos?

5. Ymo makoe paHe mampuuybl U KGK OH sblyucnaemca?.

6. Kak pewaemcsa u uccnedyemca cucmema memodom [aycca, Ymo ymeeprodaem meopema
KpoHekKkepa-Kanenau?

7. Ymo makoe pyHOameHmManbHAA cucmema peweHuli 00HOPOOHOU cucmemsl AUHelHbIX
anzebpauveckux ypasHeHul?



MpumepHsle 3a0a4u 011 yc8oeHUA MeKyuje20 mamepuana U 8binosHeHUs munoeozo pacyéma No2
no pasdeny 3 «/luHeliHble npocmpaHcmea u onepamopbsi»

Ana usy4yeHuUA KosiuvyeCcmeeHHOo20 MNMpu3sHaKka X us 2€H€p0ﬂbHOU COBOKyNnHoCmMu usesie4eHa

goibopka Xi, ***, X, obveman, umerowas daHHOe cmamucmu4eckoe pacrnpedesneHue.

o o 4
1). Asnaemca nu AuHelUHo He3asucumoul u o6p03yem Au 6asuc cucmema 8eKmopos 8 R™:

3 1 10 3 1 1
4 11-21] 10 2 [|-41]2
a) ) , ; 6) , |l
-3||-5||-14 -3||-2||5
-1){ 6 3 -3)L 0 J\7
3 1 1\(0
2 [[-4112]|1
8) 3l a5l 1 , €C/U 0a, Mo pasAox UMb no amomy 6asucy 8eKmop 1
-3)L 0 7)\ 3 17

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

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

6) MHox}cecmeo sepxHempeyaosbHbIX Mampuy (HysAuU Huxce 21a8HOU Oud20HANU) 8 MPOCMpPaHcmee

M

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

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

2) Aina darHoli mampuysl A€ M, | mHoxecmeo sekmopos N ={X € R": Ax =0}.

0) Ana darHoid mampuysl A€M, | mHoxecmeo sekmopos R ={AX e R™:xeR"}.

n

1 5
3). Haiimu e R2 0umbl sekmopoe x =| 3 |,y =|—3 |, paccmosHue mexdy samumu seKmopamu,
-2 5

Y20/ MeX0y HUMU.

4). lMokazame, YMo 0PMOHOPMUPOBAHHAA CUCMEMA 8eKmopos (He oba3amesbHO 0bpasyrouas basuc)
AuHeliHo He3asucuma.



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

A8a18emca esKAUG08bIM, ecsil 88eCmMuU 8 HEM CKAsAPHOe rnpoussedeHue caedyrouwum obpasom: 014

epyrryui T (t) u g(t) nomomum (f,Q) :.? 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 LLmudma, nocmpoums opmoHOPMUPOBAHHbIU 6a3uc e R3.

7). B npocmpaHcmee M, , mampuy pasmepHocmu 2x2 paccmompum ornepamopel 16020 u

a b
Npaso20 yMHOXCEHUA Ha 0aHHYo mampuuy A 2( dj: LaX =AX u RyX = XA. lNpuHse 3a
C

10 01 00 00
6asuc npocmpancmea M, , mampuyer E; = 00 JE, = 00 ,Ey = 10 JE, = 0 1)

Hatimu mampuyel onepamopos L, u R,.

8). HaitTn cobCTBEHHbIE 3HAaYEHMA N COBCTBEHHbIE BEKTOPbI ONEepaTopoB, 3a4aBaeMbiX CAeAYIOLUMMN
MaTpuLaMK; ONPeaeanTb PasMePHOCTb COBCTBEHHbIX MOANPOCTPAHCTB; HanncaTb MaTpuLLbl ONepaTopoB
B 6a3nce n3 cobCTBEHHbIX BEKTOPOB:

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

—4 -4 14

9). Halimu cnedbl onepamopos u3 3adayu 8).

10). Bokasatb Togectso: 4Re(Ax,y) = (A(x+Y), X+ Yy)—(A(x—y),x—V).

11) MNokasatb, 4To ||Aa|| = ||P|| = ||S|| =1,rpe A4, -onepatop nosoporta B R%, P -onepatop

npoeuunpoBaHua (Kakoin-Hnbyap), S — onepatop cummeTpum (Kakow-Hnbyap).



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

12). HaliTn HopMy anaroHanbHoro onepatopa D = paBHa:

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

3 2-i
241 5

13). HainTn Hopmy onepaTtopa, NPeACcTaBJeHHOro maTpuLeit

MpumepHsbie eonpocskl No 3aujume munoeozo pacyéma Ne2. no paszdeny 3 «/luHeliHbie
npocmpaHcmea u onepamopoi»

o n
1. Ymo makoe nuHeliHasa He3asucumocms eekmopos u 6azuce R ?
2. Ymo makoe nuHeliHoe NpocmpaHcmeo, npusecmu npumepeoi?

3. Ymo makoe nuHeliHas He3asucumocme, 6a3uc, pasmepHOCMo, NOONPOCMPAHCMBO 8 POU38016HOM
AUHeliHoM npocmpaHcmee?

4. Kakoebl ceolicmea cKansapHO20 npou3sedeHuUs 8 seujecmeeHHOM U KOMITAeKCHOMEBK/IUG080OM
npocmpaHcmee ?Yemy pasHa HOpma 8eKmopa?

5. Hanucame HepaseHcmea Kowu-byHAKo8cko20 u MIUHKOBCKO20.
6. Ymo makoe opmoHopmMupo8aHHsbIl 6a3uc, opmozoHanu3ayus 6a3uca, opmozoHasnsHoe 0onosnHeHue?

7. Ymo makoe nuHeliHblli onepamop? Kak cmpoumcsa mampuuya onepamopa U KaK oHa rnpeobpasyemcs
npu nepexode Kk Hosomy b6asucy?

8. Ymo makroe cobcmeeHHble 8eKmopsbl u cobcmeeHHbie 3Ha4eHUs onepamopa?

9. Ymo makoe uHeapuaHmM onepamopa u noyemy ornpeodesnumerss, XapaKmMepuCmMu4ecKuli MHO2041eH,
cneod u criekmp A879K0MCA UHBAPUAHMAMU ?

10. Ymo maxoe nopma onepamopa?

11. Ymo maxoe kommymamop 08yX onepamopos u Kakogwvl e2o ceolicmea?

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

13. Kakoswsl sxcmpemanvHvle c80icmea coOOCMBEHHbIX 3HAUEHUI?

14. Ymo ymeeporcoaem cnekmpanvhas meopema 015 camoCONPAHCEHHBIX ONepamopos?

15. YUmo maxoe HopmanvbHblil U YHUMAPHBIU Onepamopsi?

16. Kak sviensioum noasipHoe pasnodcenue onepamopa?

17. Ymo maxoe cpednee nabnooaemoll Genudunbl 8 K8aHmMosou mexanuxe? Hanucamo
coomHoulenue HeonpeoeiénHocmell.

3apaHua anA oueHKU chopMMpPOBAHHOCTU KOMMNETEeHL U
Mposepaemaa komneteHuma OMK-1

3apaHua:



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

;) ()

2. Kakaa pasmepHOCTb Y NPOCTPaHCTBa MHOrOYNEHOB CTEMNEHM, HE NpeBocxoaaALLel 67
a)6
6) 5
B) 7

r) 6eckoHevHas

-2 3
3. Yemy paBHO cKansapHoe Npon3BeAEHNE BEKTOPOB ( 1 ) ( 4 )

4.EcTb ABa onepaTopa NoBOpOTa B IBYyMEPHOM npocTpaHcTee:Ha 3° 1 5°. Ux npousseaeHme Toxe
ABNAETCA ONepaTopoOM NOBOPOTA — Ha CKONIbKO rPajycoB?

a) 8°

6) 15°

B) 2°

r) 4°

5.Yemy paBHa HOpMa CamMOCONPAXKEHHOro onepaTopa B ABYMEPHOM €BK/IMA0BOM MNPOCTPAHCTBE,

o . (7 2
KOTOPbIX B OPTOHOPMUPOBAHHOM 6asuce npeacraBnAaeTca maTpuuen (2 4)?

a)5



Kniou K 3agaHuio gna oueHKu cpopmMmUpoBaHHOCTU KOMNETEHLUIA

Wndp
KOoMMeTeHL, OnkK-1

nn

Ne 1 (2 |3 |4 |5
Bonpoca

MpaBuabH
b
BapuaHT
oTBeTa

Kputepum oueHnBaHua:

OlK-1:

0-2 NpaBUAbHbIX OTBETA — HEY/10B/ETBOPUTENbHOY,
3 NpaBuU/bHbIX OTBETa — «YA0BNETBOPUTENIBHOY,

4 NpaBU/IbHbIX OTBETA — «XOPOLLOY,

5 npaBusibHbIX OTBETOB — «OT/INYHOY.



NMPUNOXKEHUE 2

Kon
HHAMKATOpa

HIUKATOP TOCTIKCHUS
KOMITETEHI[NHA

OLIeHOYHBIC cpe€acTaa

OIIK-1: Coco0eH NpUMEHSITh eCTeCTBEeHHOHAYUYHbIE 1 00IIeMHKeHePHbIe 3HAHUS, METOAbI
MaTeMaTHYeCKOT0 AHAJIN3a U MOJIEJIHPOBAHHUSI, TEOPETHYECKOTO H IKCIEPUMEHTATLHOTO
HCCJIET0BAHUSI B MPO(heCCHOHATBLHOIIEeS TeJILHOCTH

OIIK-1.1:

Pemaer ctanapTHbIe
npohecCUOHAIbHBIC
3a/1a4u C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOIIEHHKEHEPHBIX
3HAHUM, METO0B
MaTEeMaTH4YeCKOI0 aHajn3a
Y MOJIEIIMPOBAHUS

Teopemuueckue 60npocwi:

1. KoMmmiekcHbIE YMClia U ACUCTBUS C HUMH.

2. TpuroHomeTpu4ecKas v rokazareibHasi popmbl
KOMILJIEKCHOTO YHUCIA.

3. Bo3BeneHne KOMIUIEKCHOTO YMCIIa B CTETICHD U M3BJICUCHIE
KOPHSL.

4. OcHOBHasl TeopeMa aureOpbl U Pa3IoKeHNE MHOTOYJICHA Ha
MHOKHTEJH.

5. MaTpuliisl ¥ IEUCTBUS C HUMH.

6. OnpeaenuTenu U UX CBOMCTBRA.

7. ObpaTHas MaTpHUIIA.

8. Pemrenne cucreM MMHEHHBIX anreOpandeckux ypaBHEHUH
MerosiamMu Kpamepa u 00paTHOM MaTpPHUIIBL.

9. UccnenoBanue u pelICHUE CUCTEM JTUHEHHBIX
anreOpandecKuX ypaBHEHHH MeTonoM [ aycca.

10. Paur matpuusl. Teopema Kponekkepa-Kanennu.

11. Jluneitnas 3aBucumocTs 1 6azuc 8 R" .

12. JIuneitHOe MPOCTPAHCTBO, MOANPOCTPAHCTBO, Oa3ucC,
Pa3MepHOCTb.

13. EBKIINI0BO POCTPAHCTBO, CKAJIIPHOE NMPOU3BEICHUE,
HOpMa BEKTOpa, HepaBeHCTBa Komu-byHsakoBckoro u
MUHKOBCKOTO.

14. Oproronanuzanus.

15. JIuHeiiHbIi oriepaTop, MaTpUIla Oreparopa,
peoOpa3oBaHUe MATPHUIIBI IIPH IIEPEX0Jie K HOBOMY 0a3ucy.
16. CoOCTBEHHbBIC BEKTOPBI U COOCTBEHHBIC 3HAUCHUS
oneparopa. uBapuantel.Cnen. Criektp.

17. Conpsoxénnblii onepatop. CaMoconpsKEHHBIE ONIEPATOPHI.
OKcTpemMallbHbIe CBOMCTBA CIIEKTPA CaMOCOTIPSKEHHOTO
orneparopa.

18. CnekTpanbpHas TeopeMa Uisi CaMOCONPSKEHHOTO
oneparopa. @yHKIuM oT oneparopa. KBajpaTHelil KOpEHb.
19. HopmanbeHbIe M YHUTapHBIE ONIEPATOPHI. CIIEKTPaIbHAs
teopema. [lonsspHoe pasnoxkeHue.

20. KBanToBoMexann4eckue npriiokeHusi. COOTHOIIEHNE
HEOIPENEIEHHOCTEN. .

Tpaxmuuecxue 3adanusi:

1. Boruncuts: (2 +3i)2 + (1—4i)°.
2. Haifitu cTeneHn KOMIUIEKCHBIX YKCEll, IPUMEHsIst HOpMy.Ty

Myaspa:a) (1+i)7,6) (\/§—i)8.

3. HaiiTi KOpeHb U3 KOMILIEKCHOTO YHCIa: V-1+ J3i

4. Pa3in0XNUTh MHOTOYJIEH HAa MHOKUTEIIN. Z8 — 224 +1
5. Beramenurs AB —3C +2D7




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 wmatpuiy, obpatnyro kx, | —3 4 3| ,7.Pemmuts
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

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

3 13\(1)(O
A1 20|42 1
crcremMa BeKTopoB B R™: , " €CITd 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, , marpui pasmepsoctn 2x2

PacCMOTPUM OMICPATOPHI JICBOT'O U IPABOI'0 YMHOXKCHUA Ha




Kon
HHAMKATOpa

THAMKATOP AOCTHXKEHUS
KOMTIETEHIINN

OrieHOYHBIE CpeACTBA

a b
naHHyio Matpuny A= c d D LyX=AX u Ry X =XA.

10
0 0)

Ipunss 3a Gasuc npoctpanctea M, , marpume! £y =

(01 00y _ (00

E, = E,= E, =
2710 0% 11 0) " o

, HAalTHU MaTpHUIIbl
omeparopoB L, u R,.

12. Haiitu coOCTBEHHbIC 3HAUYEHHS U COOCTBEHHBIE BEKTOPHI
OIIepaTopoB,  3aJaBacMbIX  CIEAYIONMMH  MaTpHIAMU;
OTIPENICNINTh Pa3MEPHOCTh COOCTBEHHBIX MOANPOCTPAHCTB;
HamnMcaTh MaTPUIBI OMEpaTOpoB B Oa3uce M3 COOCTBEHHBIX
11 -1 4
BCKTOpOB: | -1 11 —4
-4 -4 14

13. Haiitu HOpMY olepaTopa, MPEACTaBICHHOTO MaTpHUIICH

2 5

OIlK-1.2

Permaer npogeccronaibHble
3agaun ¢ IpUMEHEHUEM
METO/10B TEOPETUYECKOIO U
PKCTIEPUMEHTAIILHOTO
Mccrie0BaHus

14. HanncaTh NOMSIpHOE pa3sioKeHNE ONepaTopa, 3a/1aHHoTO B

3 2
R? i
Matpuiei {2 5)




