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PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI
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Hanpasnenne noarorosku 01.03.02 Ilpuknagnas MaTeMaTHKa U HHGOpMaTHKa
(IIporpammer 6akanaBpuata «IIpHKIagHas MATEMATHKA H KOMIIBIOTEPHBIC HAYKI)
®opMa NOATOTOBKH OYHAasI

Kypc 2 cemecTp 4

sekuuu 34 ygac.

MpaKTUYCCKUe 3aHATHsI 34 Jac.

naboparopHsie padoThl 0 gac.

B TOM 4HCIIe ¢ ucrnoas3oBanneM MAO jgek. yac./ np. dac./ 7ab. yac
BCEI'0 4acOB ayJUTOPHOM Harpy3ku 54 yac.
camocrosTenbHas padota 49 gac.

B TOM YHCJIE Ha MOJITOTOBKY K SK3aMeHy 27 vac.
KOHTPOJIbHBIE pa0OTHI (KOJUYECTBO) HE IPETyCMOTPEHBI
KypcoBas paboTa / KypcOBOM MPOEKT HE MPEYCMOTPEHBI
3a4eT He MPeyCMOTPEHBI

JK3aMeH 4 cemecTp.

Pabouass mnporpamma cocraBiieHa B COOTBETCTBHUM C TpeOoBaHusiMH DelepaibHOrO TOCYAapCTBEHHOTO
o0Opa3oBaTeqpHOrO CTaHgapta 1o Hampasienuto moarotoBku 01.03.02 IIpukjiagnas MaTreMaTHKa W
HHpOpPMaTHKA YTBEPKICHHOTO IpHKa3oM MuHucTepcTBa obpa3oBanus u Hayku P® ot 10 suBaps 2018 1. Ne 9 ¢
U3MEHCHMSIMU H JOTIOTHEHUSIMHU.

PaGouass mporpamMma o0cykieHa Ha 3acellaHMM JIeNapTaMeHTa, MaTeMaTHYecKOro M KOMIBIOTEPHOTO
MoJIeupoBaHus IpoTokos Ne 6 ot «25» mapta 2022 .

Jlupektop JenapraMeHTa Al Cymenko A.A.
p p p y
Ygah

CocraBurenu: Cymenko A.A

Bnanusoctok
2022



OO0opoTHas cTOpoHa TUTYJILHOTO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3acefaHMH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrommii kageopoii

(moamucp) (1.0. damumms)

11. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefaHuH Kadeapbl/ienapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

3aBepyromuii kageopoii

(moamucse) (1.0. dammnus)

I11. PaGouyas nmporpamMma nepecMoOTpeHa Ha 3aceJaHMH kKadeapbl/IenapTaMeHTa;

IIpoTokomn oT « » 20 1. Ne

3aBenyrommii kageopoii

(oamch) (N.0. ®amuns)

1V. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu Kadeapsl/1enapraMeHTa:

[IpoToxkoi oT « » 20 1. Ne

3aBeayrouuii kageopoti

(oamcp) (1.0. damumus)



. HIEJA U 3AJAYU OCBOEHUA JUCIIUITJIMHBI:

Henb: [Ipuobperenue y oOydaromuxcsi HEOOXOJUMOTrO AJisi OCYIIECTBICHUS
npodecCHOHATBHON 1eATeTbHOCTH YPOBHS KOMIIETEHITHH.

3amaun:
®  OCBOGCHHE METOJOB pEIICHUS 3aJlad COBPEMCHHOW IPHUKJIATHOU
MaTEMATHUKH C UCIOJIL30BAHHEM METOL0B KOMIIJIEKCHOTO aHaAJIN3a;
e  (yHIAMEHTAIHLHOE MPOrpamMMOi

WU3yYCHHE  IPEAYyCMOTPEHHBIX

OTpeICTICHU, UX JIOKa3aTelIbCTB, CBA3CH MEXKIYy HUMHU,

COCTABJISIFOLIIMX TEOPETUYECKHN (DyHIAMEHT Jisi ONMHMCAHUs U pa3paboTKH

TEOpEM,

MaTeMaTUYECKUX MOJiesield 00BEKTOB pPa3InUHON IPUPOIBI;

e  HayyHO-HCCIIe[OBaTelbckasi paboTra B 00JacTH HMH(POPMALIMOHHBIX
TEXHOJIOTMA M MaTeMaTUYeCKOr0 MOJIETUPOBAHMS, CBA3AHHOU C BBIOOPOM
HEOOXOJAMMBIX METOJIOB W QJITOPUTMOB, HCIONB3YEMBIX B Pa3IUUYHBIX

TCXHUYCCKUX CUCTCMAX,

L N3YyUCHHC HOBBIX HAYYHBIX PC3YyJIbTAaTOB, HaquOﬁ JIUTCPATypbl H

HCIIPCPBIBHOMY HpO(bGCCI/IOHaJIBHOMy CaMOCOBCPIHICHCTBOBAHUIO.

B pesynbrare

W3y4ECHUs

TaHHOU

JTUCHUIUIMHBL Y  O0ydJaromuxcs

bopMupyIOTCA CEAYOINE NPOPECCUOHAIbHBIE KOMITETEHIIUU:

Tun 3agau

Koa u HauMeHoBaHue
npodgeccuoHaNbHOMI
KOMITeTeHI[HH
(pe3yJbTaT 0CBOEHUsI)

Ko m HamMeHoBaHme HHAMKATOPa JOCTHKCHUSA
KOMIICTCHIIMHA

Hay‘IHO'I/ICCJICHOBaTGHBCKI/Iﬁ

MK-1 Criocoben cobupatsb,
00pabaTtbeIBaTh U
HHTEPIPETUPOBATH TAHHBIC
COBPEMCHHBIX HAyYHBIX
HCCIIeTIOBAHUM,
HEOOXOIUMBIE IS
(hopMHUpPOBaHHUS BBIBOIOB 110
COOTBETCTBYIOIIUM HAYYHBIM
HCCIICIOBAHHSIM

[IK-1.1 oOpabaThIBacT 1 aHATH3UPYET JTAHHEIC
COBPEMEHHBIX Hay4HbIX HCCIICJOBAHUI,
CTPYKTYpHUpPYeT HHpOpMAIHIO 1 HOPMYIUPYET
BBIBO/IBI

ITK-1.2 caMOCTOSTENBEHO U B COCTaBE HAYYHOTO
KOJIJICKTHUBA CTaBUT €CTCCTBCHHOHAYYHBIC 3a/la4n
Ha OCHOBE 3HAHUS MOCTAHOBOK HAYYHO-
HCCIIEIOBATEIBCKUX 33129

[IK-1.3 ncnomp3yeT MeToaB! IPOBEICHAS
HAYYHBIX UCCIIEIOBAaHUI U TOCTAHOBKH
MaTeMaTUYECKU KOPPEKTHBIX HAyYHO-
HCCIIeIOBATENbCKUX 33134

I[J'ISI (bOpMI/IpOBaHI/IH BBINICYKAa3aHHBIX KOMHGTCHHI/II\/'I B paMKax JHCHHUIIIIMHBI

«l"'apMOHMYECKUN  aHAIU3»

WHTEPAKTUBHOTO OOYUYCHUS:

MPUMEHSIIOTCS ~ CIACAYIONIUE METOIBI

AKTUBHOTO/

® [IPE3CHTAllUM C HCHOJIb30BAHUEM [IOCKH, KHUI, BHJEO, CIAIIOB,

KOMIIBIOTCPOB U T.II., C ITOCJICAYIOIINM 06Cy>K)ICHI/IeM MaTcpHralos,

e oOparHas cBs3b C (OPMHUPOBAHHMEM OOINETO IIPEACTABICHUS 00

YPOBHC BJIaJICHNUA 3HAHUAMU CTYJACHTOB, aKTYAJIbHBIMU IJISA 3aHATHA,




e pa3MHMHKa C BOIPOCAaMHM, OpPHUEHTHPOBAHHBIMM Ha BBICTPAWBAHUE
JIOTUYECKOM LETOYKU W3 MOJYYEHHBIX 3HAHUN (KOHCTPYHPOBAHUE HOBOTO

3HAHUA),

e paboTa B MaJbIX TpyIIax (JaeT BCEM CTyIAeHTaM BO3MOXKHOCTH

Y4aCTBOBATb B

pabore,

MEKJIMYHOCTHOTO OOIICHUS).

1. TPYIOEMKOCTH JUCHMILINHLI M BUJIOB YUEBHBIX
3AHSATH O JUCHMUILIAHE

OO0mmas TpyI0eMKOCTh JUCIMILIMHBI COCTaBisieT 4 3auéTHbIe equHuIbl (144

aKaJCMHUCCKHX Yaca).

(1 3aueTHas enqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)
Bunamu y4eOHbIX 3aHATUN U paOOTHI 00YYaIOLIErocs Mo AUCIHUIUIMHE MOTYT

SABJIATHCA.
O6o03HaueHme Buzpl yueOHBIX 3aHITHH 1 paOOTH 00yJaIOIIerocs
Jlek Jlexun
JIab JlaboparopHble paboThI
IIp ITpakTHueckue 3aHATUS
OK OmnunaiiH Kype
CP CamocrosTenpHast paboTa 00yyaromerocsi B epuo]] TEOPETUIeCKOro 00yyeHus
KOHTDOIE CamocTrosiTenpHast paboTa 00ydaromerocst 1 KOHTaKTHas paboTa 00y4aromerocs ¢
P NPEenojaBaTeieM B MEPHOJ MPOMEKYTOYHOM aTTECTALIUH

dopma o0ydeHus: — OYHasl.

CrpykTypa AUCUUILINHBIL:

Konu4yecTBo 4acoB no BUgamM y4eOHbIX
o 3aHATHI U PadoThl 00y4aloLIerocs
& 2 ®opmbl
Ne HaumenoBanue pasnena 2 = 1D OMEKYTOUHOI
S e POMEKYTOUYHO
JUCHUIIJIUHBI S 5 'g o = a 2
S = = = ) O 3 aTTecTaluu
§
1 Paznen 1. Metpuueckue 4 4
MPOCTPAHCTBA
2 Paznen 2. HopmupoBaHHEIE 6 6
MIPOCTPAHCTBA
3 Paznen 3. 'uns0epTOBBHI 6 6
MIPOCTPAHCTBA
Pazgen 4. JIuneiinsie
4 6 6
OnepaTopsl 6 49 27 JK3aMeH
Pazgen 5. JIuneinsie
5 (yHKIIMOHAJIBI 1 6 6
COTPSDKECHHBIE
MIPOCTPAHCTBA
Paznen 6. YpaBHeHus ¢
6 KOMITAKTHBIMHA 6 6
omiepaTopamMu
Hroro: 34 34 49 27

IIPAKTUKOBATb HaBBIKH COTPYAHHUYICCTRBA,




I1l.  CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH
KYPCA
6 cemectp.

Paszaea 1. MeTpuyeckue nNpocTpaHCTBA.

Tema 1. Metpuka. IIpumepsl npocTpancTB. MHOXKECTBA B METPUUECKUX
npoctpaHcTBax. CXOAUMOCTh U MOJHOTA.

Tema 2. [TpuHIIMI CXKUMAIOUUX OTOOPAKEHUI U €Tr0 MPUIIOKEHHUS.

Tema 3. KOMIIaKTHOCTh B METPUUECKUX TPOCTPAHCTBAX.
Pasznea 2. HopmupoBaHHbIe IPOCTPAHCTBA.

Tema 1. Hopma. I[Ipumeps! npoctpancts. [loanpoctpancTsa. Pspr.

Tema 2. Bnoxenus npoctpancts. Komnakraocts B JIHII.
Paszgea 3. 'miab0epTOBBI MPOCTPAHCTBA.

Tema 1. Ckanspasle mpousBeneHus. [Ipoekmuu. Teopema 00
OPTOrOHAJILHOM PAa3JI0KECHUHU.

Tema 2. OpTOroHaJIbHBIE CUCTEMBI
Pa3zpneu 4. JIuneiinbie oneparopsl.

Tema 1. [IpocTpaHCTBO JIMHENMHBIX HENPEPBIBHBIX ONEPATOPOB

Tema 2. O0paTuMOCTh ONEPATOPOB. 3aMKHYThIE oriepaTopsl. [IpunoxeHus.

Tema 3. Ilpunuunel JnuHEWHOro a”anu3a: TeopemMa banaxa o
roMeoMoppuszMe, TeopeMa O 3aMKHYTOM Trpaduke, MNPUHIUI OTKPBITHIX
OTOOpaKEHUM.
Paznen 5. JInneiinbie pyHKIHUOHAJIBI M CONPSKEHHBbIE MIPOCTPAHCTBA.

Tema 1. JIuneitnsie pyHkuuronansl. Teopema Xana-banaxa.

Tema 2. Conpsixennble pocTpancTBa. Ciadasi CXOIUMOCTb.

Tema 3. ConpsikeHHbBIE ONIEPATOPHI.
Pa3zges 6. YpaBHeHHUS ¢ KOMIIAKTHBIMH OIIEPATOPAMM.

Tema 1. Cnextp onepatopa. Teopema ['uns6epra-IlImuara.

Tema 2. Ypasuenust @penronbpma

IV. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOHN YACTH
KYPCA U CAMOCTOSITEJIbHOU PABOTHI

1. IIpocTpancTBa
1. Axcuombl MeTpuku. IIpumepsl MeTpUYecKHUX MPOCTPaHCTB. CXOIAMMOCTB.
[ITapel B METPUUYECKHX MTPOCTPAHCTBAX.
2. CXOmuMOCTh  TOCJIENIOBATEILHOCTEH B KOHKPETHBIX  METPUUYECKHX
npoctpancTBax. [lomHble  MeTpudyeckwe  mpocTpaHcTBa.  [Ipumepsr

MOTIOJTHEHUH.



7.

HenpepsiBHOCTB 0TOOpakeHU! B KOHKPETHBIX METPUYECKUX
IIPOCTPAHCTBAX.

[IpuHiun  cxxuMaomux  oroOpaxeHuid. [lpuMeHeHne Kk cucremam
areOpanvyecknX ypaBHEHUHN U K UHTETPAJIbHBIM YPaBHEHUSM.
KoMnakTHOCTh B METpUYECKUX NPOCTPaHCTBaX. MccnenoBanne KOHKPETHBIX
cucteM (QyHKIHUH.

['mnp6epToBo mpocTpancTBo. llporecc oproroHanuszanvu U MOCTPOCHUE
CHUCTEM OPTOTOHAJIBHBIX MHOTOUYJICHOB.

KoHnTtposnbHas pabota

2. Onepartopsi

1.

[Ipumepbl orpaHnyeHHBIX omneparopoB. Hopma omepartopa. Beruncienne
HOPMBI omeparopa. PaBHOMepHas 151 CUJIbHAs CXOAUMOCTH
ITOCJIEA0BATEIBHOCTEN ONIEPATOPOB.

HccnenoBanre 00OpaTHMOCTH OIIEPATOPOB.

Jluneiinpie  orpaHuueHHble  (yHKOHOHaNbl. VMccnemoBanuwe — crmaboi
CXOJUMOCTH MOCJIEA0BATEIHOCTEN JIEMEHTOB U (DYHKIIMOHAJIOB.

Brnionne HenpepsiBHbIE onepatopbl. [Iprimepbl BHOJIHE HENPEPHIBHBIX
ONEPATOPOB.

ConpsikeHHbIE U THIILOEPTOBO COMPSKEHHbIE onepaTopsl. [Ipumepsl.
HccnenoBanne ypaBHEHUM € BIIOJIHE HENIPEPBIBHBIMU OIIEPATOPAMHU.
KoHnTtposnbHas padorta

V. YYEBHO-METOIMYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOWUXCS (4 OHJIAHH
KYPCA 1P HAJTHY9HH)

Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSITEITbHON paboTHI

oOy4Jaronuxcs 1Mo AUCIUIUIMHE BKIIOYAET B CEO:

e IUIAH-Tpa(pUK BHIIOJHEHUS CAMOCTOSITENIbHOM pabOoThI MO AUCLUILIIMHE, B
TOM 4YHCIIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBIOJIHEHUE MO KAKIOMY
3aJIaHHIO;

e METOAMYECKHE PEKOMEHJAIMH 10 BBIMOJIHEHUIO 3aJaHuil I
CaMOCTOSITENIbHOM paboThI;



e TpebOBaHMA K TPEACTABICHHIO M  O(OPMIIECHUIO  PE3YJbTAaTOB
CaMOCTOATENbHON padOThI;

e KPUTEPHUH OLEHKH BBINOJIHEHUS CAMOCTOATEIBbHON padOTBHI.

HJIaH-Fpa(l)I/IK BBINOJIHEHHUSI CAMOCTOATEIbLHOM paﬁoTbI

N IIpumepHBbIe HOPMBI Dopma
. Bua camocrosTenbHOM padoThI BpPEMEHH Ha P
n/n KOHTPOJIs
BBINOJIHEHHE
1 Paborta Hax KOHCIIEKTOM JIEKIHH, TOArOTOBKA K KOHTPONBHOH paboTe: 1 wac
Mertpuueckue 1 HOpMHPOBaHHBIE MPOCTPAHCTBA
2 Paborta Hax KOHCIIEKTOM JIEKI[HH, TMOArOTOBKA K KOHTPONBHOM paboTe: 1 wac
Mertpuueckne 1 HOpMHPOBaHHBIE IPOCTPAHCTBA
3 Pabora Hax KOHCIIEKTOM JIEKIMH, ITOJrOTOBKA K KOHTPOJIBHOH paboTe: 1 qac
Mertpuuecknue 1 HOpMHPOBaHHBIE IPOCTPAHCTBA
4 PaboTa Hax KOHCIIEKTOM JIEKLUH, MMOJrOTOBKA K KOHTPOJBHOH padoTe: 1 wac KonTponbhas
Mertpuueckue 1 HOpMHPOBaHHBIE IPOCTPAHCTBA paboTa
5 Pabora HaJ KOHCIEKTOM JEKINH, MOATOTOBKA K KOHTPOJILHOH paboTe: 1 wac
I'mib0epTOBBI MPOCTPAHCTBA
6 [ToaroToBka K KOHTPOJIEHOU padoTte: ['MIb0epTOBBI IPOCTPAHCTBA 8 yacon
7 PaboTa HaJT KOHCIIEKTOM JICKITHH, IIOATOTOBKA K KOHTPOJBHOM paboTe: 1 wac
I'us0epTOBBI MPOCTPAHCTBA
8 PaboTa Ha; KOHCIIEKTOM JISKIHH, IIOATOTOBKA K KOHTPOJIBHOH padoTe: 1 wac KonTponbhas
I'up0epTOBHI MPOCTPAHCTBA pabora
9 PaboTa HaJT KOHCIIEKTOM JICKITHH, IIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
JIuneiinble onepaTopsl
10 PaboTa HaJT KOHCIIEKTOM JICKITHH, IIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
JIuHeliHbIe onepaTophl
11 IToaroroBka K KOHTPOJbHOU paboTe: JIMHEHHBIC ONepaTOphI 8 yacoB
12 PaboTa Ha; KOHCIIEKTOM JICKIHH, IIOATOTOBKA K KOHTPOJBHOM padoTe: 1 wac KonTponbhas
JIuneiinble onepaTopbl pabota
13 PaboTa Ha/l KOHCTIEKTOM JICKITHH, TIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
YpaBHEHUs! ¢ KOMIIAKTHBIM ONIEPaToOpoM
14 Pabora HaJ KOHCIIEKTOM JEKINH, OATOTOBKA K KOHTPOJILHOH paboTe: 1 wac
YpaBHEHUS ¢ KOMIIAKTHBIM OIIEPaTOpOM
15 [onroroBka k KOHTPONBEHOU padoTe: YpaBHEHHS C KOMITAKTHBIM 8 4acoB KonTponbhas
OIepaTopoM paboTta
16 [MoaroToBka K 9k3aMeHy 36 yacoB Dk3aMeH

MeToauueckune PEKOMEHIAIUM 110 BBIIIOJTHCHHUIO 3aJaHuM JJIsl

CaMOCTOAATE/IbHON PadOThI

CamocrosrtenbHas  paboTa COCTOUT W3

MPaKTUYECKUM paboTaM, pabOThl HaJl PEKOMEHIOBAHHON JTUTEPATYPON U TEKCTAMHU

CTYyJECHTOB MOATOTOBKU K
JIEKIUH B MPOLECCE N3YUYEHUS TEOPETUUECKOIO MaTeEpHUaa.

Tembl 3amaHuii AJi1 CaMOCTOATENHHOM pabOTHI TMpEACTaBICHBI B TUIAHE-
rpaduke BBITIOJIHEHUS CAaMOCTOSITEIHHOM PaObOThI MO JUCITUTUIHHE.

[Ipy mOArOTOBKE K TPAKTUYECKUM 3aHITHSIM HEOOXOAMMO CHavaa
MPOYUTATh OCHOBHBIC MOHATHA M TEOpeMbl Mo TeMe. [Ipu BBIMOTHEHWM 3aaHUs
HYKHO CHayaja MOHSTh, UTO TpeOyeTCs B 3ajiaue, Kakod TEOPETUYECKUI MaTepuall
HYKHO HCHOJIb30BaTh, HAMETUTHh IUIAH pEIIeHUs 3agauu. PexkomeHayercs
MCIMOJIb30BaTh METOAUYECKUE YKA3aHUSI U MAaTEpPHUAIIbl 10 KypCy, TEKCT JIEKIUW, a
TaK)Xe AJIEKTPOHHBIE MOCOOWs, nMeromuecss Ha cepBepe [IIkomwl ecTecTBEHHBIX

HayK.



[Ipu moaroTroBKe K KOHTPOJIbHBIM pabOTaM JIOMOJIHUTEIBHO K H3YUYEHHUIO
KOHCIIEKTOB ~ JIGKITMH  HEOOXOAMMO  TOJB30BaThCs  ydeOHWKamMHu. Bwmecto
«3ay4uBaHMs» Marepuala BaXHO JOOUTHCS TMOHUMAHUSI H3Yy4YaeMbIX TEM
aucuuiuinHbl. OTBe4ass Ha MOCTABJICHHBIM BOMPOC, MPEABAPUTEIBHO CIEAYET
MOHSATH, YTO TpedyeTcsa oT Bac B TaHHOM ciydae, Kakoil TEOpETUYECKU MaTepuan
HY>KHO MCIIOJIb30BATh.

[Ipy mDOArOTOBKE K HSK3aMEHY HYXHO OCBOUTH TEOpHUIO: pa3o0paTh
ONpENIEIICHUs] BCEX NMOHATUWA W YHCICHHBIX METOJOB, PACCMOTPETh MPHUMEPHI U
CaMOCTOSITEJIbHO PEIIUTh HECKOJBKO THUIIOBBIX 3adad M3 Kaxaoul Tembl. [lpu
pelIeHny 3ajad Bcerja HeoOXOIUMO KOMMEHTHUPOBATh CBOM JECUCTBUSL U HE
3a0bIBaTh O COJIEPKATEIHLHON HHTEPIPETAIUH.

TpeOoBaHus K NpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

Pe3ynbraTomM camMoCTOSTEIbHON pabOThI SBJISIOTCS OTYETHI IO KOHTPOJIbHBIM
pabotam.

B nmnpouiecce MNOATOTOBKM OTYETOB y CTYJICHTOB Pa3BUBAIOTCS HABBIKU
COCTaBJICHUSI THCHbMEHHOM JIOKYMEHTAllMM MW CHUCTEMAaTHU3allid HWMEIOIIUXCS
3HaHui. [Ipu cocTaBieHUN OTYETOB PEKOMEHAYETCS MPUICPKUBATHCS CIEAYIOMIEH
CTPYKTYPHI:

e [IlocraHoBka 3amauu;

° Merton peuienus;

e  Crenuduxaius UCMONb3yeMbIX (DYHKIIMA U TUTIOB JaHHBIX;

e  Omnucanue pelIeHUsI KOHKPETHBIX 33IaHUMN.

Kpurepuu oieHK# BbINOJHEHHUS CAMOCTOATEIbHOI PadoThI

OTuer MOMKEH TMOJHOCTHIO YJIOBJIETBOPATH YCIOBUIO 3amaduu. B ciyuae
HEKAQYECTBEHHO BBIMOJHEHHBIX OTYETOB (HE COOTBETCTBYIOIIUX 3asIBJICHHBIM
TpeOOBaHUSIM) PE3YIbTUPYIONTUN 0ast 3a paboTy MOXKET ObITh CHMXKEH. CTyIeHT
JOJDKEH  MPOJACMOHCTPUPOBAThH  OTYETIMBOE HW  CBOOOJHOE  BIIAJICHUE
KOHIIENTYJIbHO-TIOHSTUIHBIM anmnapaTtoM, HAy4YHbIM SI3bIKOM U TEPMHUHOJIOTHEH.
Hanuuue Bcex 0TYETOB SBJISIETCS JOMYCKOM K 9K3aMEHY .

Ha sx3amene orieHKa «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CITU OH TTyOOKO
¥ TIPOYHO YCBOWJI MPOTpaMMHBIM MaTepHall, UCUEPIIbIBAIOIIE, MOCIIECI0BATEIIBHO,
YETKO M JIOTMUECKH CTPOMHO €ro M3JlaraeT, YMEET TECHO YBS3bIBaTh TEOPHIO C
MPaKTUKON, CBOOOHO CHpaBisieTCs ¢ 3ajJadyaMH, BOMPOCAMU M JIPYTUMHU BUIAAMU
MPUMEHECHUSI 3HAHUH, MPUYEM HE 3aTPYIHSIETCS C OTBETOM NPHU BUJIOM3MEHEHUU
3aJlaHdl, WCTOJB3YeT B OTBETE MaTephall MOHOTPaPUUECKON JUTEpaTypHl,
MPaBUJILHO OOOCHOBBIBACT TMIPUHATOE pEIICHUE, BIAEeT Pa3HOCTOPOHHUMU
HaBBbIKAMU U NMPUEMaMU BbITIOJTHEHHUS MPAKTUYECKHUX 3a]a4.



OueHka «XOpomo» BBICTABISECTCS CTYAEHTY, €CIM OH TBEPIO 3HAET
MaTepuall, TPaMOTHO U MO CYIIECTBY H3JAaraeT €ro, He JOIyCKasl CyLIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BOINPOC, MPABWIBHO NPUMEHSET TEOPETUUYECKUE
MOJIOKEHUSI TIPU  PELICHUM TMPAKTUYECKUX BOMPOCOB W 3a/1a4, BIAJCET
HE0OXOMMBIMU HaBbIKAMH U MPUEMAMH UX BBITIOJIHEHHUS.

OueHka «yIOBJIETBOPUTEIBHO» BBICTABIIETCS CTYINEHTY, €CJIM OH HMEET
3HaHUS TOJIBKO OCHOBHOTO MaTepuaia, HO HE YCBOWJ €ro JeTajei, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOUYHO MPABUIIbHBIE (DOPMYIUPOBKU, HAPYIIEHUS JJOTUYECKON
MOCIICIOBATEPHOCTH B  HW3JIOKEHUH MPOTPAMMHOIO MaTEpUalia, HCIBITHIBAET
3aTPyAHCHHUS IPY BBITIOJIHCHUH MTPAKTUYECKUX PaboT.

OneHKka «HEYJIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJECHTY, KOTOPBIA HE
3HAET 3HAYMTEIIbHOW YaCTU MPOrpaMMHOTO MaTepuania, J0IyCKaeT CyLIECTBCHHbBIE
OIIMOKHU, HEYBEPEHHO, C OOJIBIIMMU 3aTPYJAHCHUSIMHU BBIMOJIHSIET MPAKTHUYECKUE
pabotel. Kak mpaBuiio, OllEHKa «HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJICHTaM,
KOTOpbIE HE MOTYT MPOJAOKUTH OOydeHHe 0e3 JOMOJHUTEIbHBIX 3aHSATHH IO
COOTBETCTBYIOIIEN TUCIUTLIAHE.

VI. KOHTPOJIb JOCTU/KEHUS LEJEN KYPCA

Koasb! 1 3Tansl OueHovHbIE cpeacrea - HAUMEHOBaHUE

Ne KonTtposupyembie pa3iesibl / TEMbI (bopvHpoBanus
n/n JAUCIUATIITHHBI pMHp . — NMPOMEKYTOUHAS
KOMIeTeHI Ui aTTecTamus
1 Paznmenst 1-3. Metpuueckue 3Haer Konrponeshas paborta 3amuTa KOHTPOJILHOM
MIPOCTPAHCTBA. (TTP-6) padoTHI

TIK-1 Ymeer
HopmupoBaHHbIE IPOCTPAHCTBA.

I'u1p6epTOBBI MPOCTPAHCTBA Bnaneer
2 [K-1 3HaeT KonrtponeHas padora 3amyTa KOHTPOIBHOM
Paznensr 4-6 Vmeer (IP-6) paboTb!
JIuneiHble onepaTopsl.
Jluneiinble (yHKIMOHAIBL. Bnaneer
VYpaBHeHus c KOMITAKTHBIMH

VYmeer
oreparopamu

Bnaneer

VIl. CHUCOK YUYEBHOU JIUTEPATYPHI U HHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(3J1eKTPOHHBIE U MeYATHbIE U3IaHUST)

1. BacunbeBa A.b., TuxonoB H.A. Wnuterpansusie ypaBHenus, CII6: Jlanb,
2010 1. - 160 c. http://e.lanbook.com/books/element.php?pll id=42
2. Ouxrtenronbny  ['M. Kypc nmuddepeHnuanbHOro u  MHTETPAIBLHOTO

ucunciaeHus: Yueonuk. B 3-x 1r. Tom 1, CIIG: Jlams, 2012 r. - 608 c.
http://e.lanbook.com/books/element.php?pll id=407



http://e.lanbook.com/books/element.php?pl1_id=42
http://e.lanbook.com/books/element.php?pl1_id=407

3. Ouxtenronply ['M. Kypc auddepeHnmarbHOr0o W HWHTErpajibHOTO
ucurciaeHus: Yueonuk. B 3-x tr. Tom 2, CII6: Jlams, 2012 r. - 800 c.
http://e.lanbook.com/books/element.php?pll_id=408

4. Ouxrtenronsly ['"M. Kypc muddepeHunansHOTO W UHTETPAIBHOTO
ucunciaeHus: Yueonuk. B 3-x tr. Tom 3, CII6: Jlams, 2012 1. - 656 c.
http://e.lanbook.com/books/element.php?pll_id=409

S. Konmoropos A.H., ®omun C.B. DOnemeHThl Teopun QYHKUUNA W
dbyHKIIMOHAIBHOTO  aHaimu3za, M: ®wsmarour, 2010 r. - 572 c.
http://e.lanbook.com/books/element.php?pll_id=2206

6. Kypomr A.I. Kypc Beicuieit anre6psi, CII6: Jlams, 2013 r. - 432 c.
http://e.lanbook.com/books/element.php?pll_id=30198

7. Apnonbn B.M. OObikHOBeHHBIE auddepeHianibibple  ypaBHeHUs, M:
MIIHMO, 2012 r. — 341 c. http://e.lanbook.com/books/element.php?pll id=56392
8. [TerpoBckuii U.I'. Jlekuuu 1o Teopuu 0OBIKHOBEHHBIX TU(D(epeHIInaTbHbIX
YPaBHEHU, M: dusMatiur, 2015 r. — 208 C.
http://e.lanbook.com/books/element.php?pll_id=59554

Q. [TerpoBckuii W.I'. Jlekiiuu 06 ypaBHEHUSX ¢ YaCTHBIMU MPOU3BOJHBIMU, M:
PuU3MaTIINT, 2010 r. 404 C.

http://e.lanbook.com/books/element.php?pll id=59551
10. Typesuu A. Il., Kopues B. B., Xpomor A. Il. Coopuuk 3amau mo
dbynkuuonansHomy  a"amuzy, CII6:  Jlaws, 2012 1. - 192 ¢
http://e.lanbook.com/books/element.php?pll id=3175
11. Tantmaxep @.P Teopus wmarpuu, M: Ouszmariur, 2010 r. - 560 c.
http://e.lanbook.com/books/element.php?pll id=2155

JlonosiHUTEIBLHAS JIUTEpaTypa
(neuammnote u 31eKmponHbIE UBOAHUA)

1. Axuezep H.U., Tnmazman WN.M. Teopuss JIuHEHHBIX ONEPATOPOB B
ruibOepToBOM mpocTpancTse. M.: Hayka, 1966.
2. Handopn H., lIBapi JIx. Jluneitasie onepatopsl. O6mas teopusi. M.: Mup,
1962.
3. Handopn H., Bapu k. Jlunelinsie onepatopbl. CrieKTpaibHas TEOPHS.
M.: Mup, 1966.
4. Baitn6epr M.M. ®@ynkunonanbHbii ananu3. M.: [Ipocsemenue, 1979.
5. Nocuna K. ®yHkuronanbHbeii aHanus. M.: Mup, 1967.

6. KantopoBuu JI.B., Axunos I'.Il. ®@ynkumonansHblii aHanu3.M.: Hayka,
1984.
7. JIrocrepuuk JILA., Co6oneB B. U. DnemeHThl (yHKIIMOHAIBHOTO aHaAIU3a.

M.: Hayka, 1965.


http://e.lanbook.com/books/element.php?pl1_id=408
http://e.lanbook.com/books/element.php?pl1_id=409
http://e.lanbook.com/books/element.php?pl1_id=2206
http://e.lanbook.com/books/element.php?pl1_id=30198
http://e.lanbook.com/books/element.php?pl1_id=56392
http://e.lanbook.com/books/element.php?pl1_id=59554
http://e.lanbook.com/books/element.php?pl1_id=59551
http://e.lanbook.com/books/element.php?pl1_id=3175
http://e.lanbook.com/books/element.php?pl1_id=2155

8. Pun M., Caiimon b. Metoabl coBpeMeHHOM MaTeMaTtuueckoi ¢usuku. T.1.
@OyHKIMOHAIBHBIN aHanu3. M.: Mup, 1977.

Q. Pynun V. ®@ynkunonaneHeli anamus. M.: Mup, 1975.

10. Tpenorun B.A. ®ynknuonansabiit aHanus. M.: Hayka, 1980.

11. Tpenorun B.A., ITucapesckuit .M., Cob6oneBa T.C. 3aiauu u ynpaxxHeHus
o ¢pyHKIMoHANRHOMY aHanmu3y. M.: Hayka, 1984.

12.  Jlioctrepuuk JILA., CoGoneB B.U. Kparkuii kypc QyHKIIMOHAIBHOTO
aHaau3a, CIIo: Jlanp, 2009 T. - 272 C.
http://e.lanbook.com/books/element.php?pll_id=245

13. Jle6ener B.M. OyHKIIMOHANBHBIA aHANW3 W BBHIYUCIHMTENIbHAS MaTEeMaTHKa,
M: dU3MaTInT, 2005 r. - 296 C.
http://e.lanbook.com/books/element.php?pll_id=59277

14. CanoBuuuuit B. A. Teopus oneparopos. 5-¢ uzza. Jpoda, 2004. 384 ctp.

15. KupumioB A. A., I'summanu A. JI. TeopeMbl u 3a1aun pyHKIIMOHAIBHOTO
aHanusa. 2-e usll., nepepad. u qon. Mocksa "Hayka", 1988. 400 cp.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTEpHET»

http://libgen.io/ - kauru
http://sci-hub.io/ - ctaten
http://www.twirpx.com/ - KHUTd ¥ METOAMYECKHE YKA3aHUs
http://window.edu.ru/ - MeTogu4YeCKUe yKa3aHHsI
http://alexandr4784.narod.ru/ - kauru
http://egworld.ipmnet.ru/ru/library.htm
http://egworld.ipmnet.ru/en/library/mathematics.htm
CchUIKM Ha 3JIEKTPOHHBIE OUOINOTEKU:
http://egworld.ipmnet.ru/ru/library/otherlibs.htm
http://w.ict.nsc.ru/books/textbooks/akhmerov/ - MmeToauueckue ykasanus
http://ph4s.ru/books mat.html

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT H IPOTrPAMMHOI0 obecneyeHmst

Onepanuonnas cucrema Windows.
Microsoft Office.

Kommusitop ¢ CU+.

[TakeT mpukimagubIx mporpamm Mathematica.
[TakeT npukiagHbix mporpamm Matlab.
[MTaket npuxmagaeix mporpamm Mathcad.

NoOo,~wWNE

[Taket npuknagabix mporpamm Maple.


http://mail.iam.dvo.ru/Redirect/libgen.io/
http://mail.iam.dvo.ru/Redirect/sci-hub.io/
http://mail.iam.dvo.ru/Redirect/www.twirpx.com/
http://mail.iam.dvo.ru/Redirect/window.edu.ru/
http://mail.iam.dvo.ru/Redirect/alexandr4784.narod.ru/
http://mail.iam.dvo.ru/Redirect/eqworld.ipmnet.ru/ru/library.htm
http://mail.iam.dvo.ru/Redirect/eqworld.ipmnet.ru/en/library/mathematics.htm
http://eqworld.ipmnet.ru/ru/library/otherlibs.htm
http://mail.iam.dvo.ru/Redirect/w.ict.nsc.ru/books/textbooks/akhmerov/
http://mail.iam.dvo.ru/Redirect/ph4s.ru/books_mat.html

VIlIl. METOJMYECKHUE YKA3AHUS IO OCBOEHMIO
JUCHUATIIMHBI

1. PexoMeHganum 10 IUVIAHUPOBAHUIO W OPraHU3alUM BpPeMeHH,
HeO0XO0AMMOro /JI HU3Yy4YeHUs] AMCHUILIMHBI. PekoMmeHayercs crleayrounmm
o0pa3oM OpraHU30BaTh BpeMsi, HEOOXOAMMOE JIJIsl U3YUESHUS TUCIIMIUIAHBIL:

N3yuenne KOHCIIEKTa JIEKIIUK B TOT *Ke JIeHb rmoce Jekuu — 10-15 MuHyT.

[ToBTOpEHME NEKIMK 3a ICHB Mepe cienyromiei gekueit — 10-15 MuHyT.

N3yyeHue TeopeTHYecKoro MaTepuana 1o yueOHUKY U KOHCHEKTYy — | 4Jac B
HEJIETIIO.

[ToaroToBKa K MPaKTUYECKOMY 3aHITHIO M PEIICHHE JOMAIIHEro 3ajanus — 1
yac.

Torna oOmume 3arpaThl BpeMEHHM Ha OcCBoeHHME Kypca «['apmoHnueckwmii
aHAJIN3» CTYJECHTAMU COCTABAT OKOJIO 2,5 yaca B HEAEIIO.

2. Onuca”Hue mOC/JIEI0BATEIBLHOCTH [eHCTBMH CTyAeHTa («CUeHapuil
U3yYeHUs TUCHUIUIUHBIY). [Ipu n3yuennn Kypca ciielyeT BHUMATEIIbHO CIIyIIaTh
U KOHCIIEKTUPOBATh MaTepHal, U3jaraéMblii Ha ayJUTOPHBIX 3aHATUAX. s ero
MOHMMAaHUSI W  KA4eCTBEHHOTO  YCBOEHUS  PEKOMEHAYETCS  CIeAyrouas
IIOCJIEIOBATEIBHOCTD ICHCTBUN:

1. Ilocne okoHuaHus y4e€OHBIX 3aHATUW IS 3aKpEIUICHHS MaTepuasa
MPOCMOTPETh W 00JyMaTh TEKCT JIEKIMH, MPOCITYIIAHHON CErojiHs, pa3o0paTh
paccMmoTpeHHble ipuMepsl (10-15 MunyT).

2. Ilpu mnoaroTroBke K JEKIUU CIEAYIOMIETO JHA TOBTOPUTh TEKCT
npeabIayen JeKIUH, ToyMaTh O TOM, Kakasi MOXKeT ObITh cieayromas tema (10-
15 MuHyT).

3. B Tedenuwe Hemenu BbIOpaTh BpeMs i pabOThI CO  CHEIHAIBHON
JauTepaTypor B OMOIMOTEKE U U1 3aHATHH Ha KoMITbioTepe (1o 1 Jacy).

4. Ilpu nDOATOTOBKE K MPAKTUYECKUM 3aHSATUAM CIEAYIOLIEro JHS
HEOOXOJMMO CHayaja MPOYUTaTh OCHOBHBIC TOHSATHS W TEOPEMBI IO TeMe
noManiHero 3anganuvs. [Ipu BbIMOJHEHUM 3aJaHUs] HY)KHO CHauaja MOHSTh, YTO
TpeOyeTcss B 3ajade, KaKoWl TEOPETHUYECKHl Marepuall HY>KHO HCIO0JIb30BaTh,
HaMETUTh IUJIaH pelieHus 3aaaun. Ecnu 3To He Aano pe3ynbTaroB, U Bel cienanu
3a/lauy «mo oOpasily» ayJIuTOPHOW 3ajaud, WIM W3 METOJIUYECKOro TOoCoOus,
HY’)KHO TIOCJIE PEIIeHHUs TaKoW 3amadu oO0ayMaTh XOJ PEeUIeHUs W OmpoOOBaTh
pPELINTh aHAJIOTUYHYIO 3a/1a4y CaMOCTOSITEIBHO.

3. PexkomMeHganmum 1O  HCHOJb30BAHMI) MATEPHATIOB  Y4eOHO-
METOAUYECKOr0 KOMILIeKca. PexoMeHIyeTcs UCHOoiIb30BaTh METOJMYECKUE
yYKa3aHHsI U MaTepuaibl M0 Kypcy «PyHKIMOHAIBHBIA aHAIU3», TEKCT JICKUUW, a



TaK)Ke AJIEKTPOHHBbIE MOCOoOUs, umMeronuecss Ha cepBepe lIIkoibl ecTecTBEHHBIX
HayK.

4. Pexomenaanum no padore ¢ jgureparypoil. TeopeTuueckuii Marepua
Kypca CTaHOBHUTCSI 00J€€ MOHATHBIM, KOIZIa JOMOJHUTEIBHO K MPOCITYIIMBAHHUIO
JeKuuii u3ydarorcss U KHUTH. [loJe3HO MCHosib30BaTh HECKOJIBKO YUYEOHUKOB,
OJIHAKO JIerdye OCBOUTH KYpC, MPUIEPKUBASICh OJHOIO0 y4eOHHKA M KOHCIIEKTA.
PekomeHnmyeTcsi, KpoMe «3ayduMBaHUsS» MaTepuasia, JJAOOUThCS MOHUMAaHUS
M3y4aeMOW TeMbl AUCIUIUIMHBL. KpoMe TOro, O4eHb IMOJE3HO MBICICHHO 331aTh
cebe 1 nmorpoOoOBaTh OTBETUThH Ha CJEAYIOIIKME BOIPOCHI: O YEM 3Ta IJIaBa, KaKUe
HOBBIE IMOHATHS B HEW BBEJCHBI.

5. CoBersbl M0 MOArOTOBKE K JIK3aMeHY. JIONOJHHUTENBHO K H3YYEHHIO
KOHCIIEKTOB  JIEKIMH HEOOXOIMMO  MOJdb30BaThCcsl  ydeOHuMKamu. Bwmecto
«3ayyuBaHUS» Marepuaja BaXHO JOOUTHCS [OHUMAaHUS M3yYaeMbIX TEM
JUCHMIUIMHBL. [Ipy MOATrOTOBKE K SK3aMEHY HYXHO OCBOUTBH TEOPHUIO: pa3o0paTh
OIPENEIICHUs] BCEX NOHATUHW M YHUCIECHHBIX METOAOB, PACCMOTPETh NPUMEPHI U
CaMOCTOSITEJIbHO PELINTh HECKOJBKO THIIOBBIX 3aJad W3 Kaxaou tembl. llpu
pEelIeHNH 3aJad Bcerja HEeOoOXOAMMO KOMMEHTHPOBATh CBOM JIEWCTBHS U HE
3a0bIBaTh O COJAEPIKATEIBbHON UHTEPIIPETALIUY.

6. Yka3zanus 1o opranusanuu padoThl ¢ KOHTPOJIbHO-U3MEPHUTEIbHBIMH
matepuasamu. I[Ipu mnoAroToBke K KOHTPOJBHOW paboTe WM SK3aMEHy
HEOOXOJMMO CHayajla MpoYuTaThb TEOpPHI0 MO Kaxaoil Tteme. OtTBeuyas Ha
NOCTaBJICHHBIA BOIPOC, MPEABAPUTENIBHO CIIEAYET MOHITh, YTO TpeOyeTcs oT Bac B
JTAHHOM CJIy4ae, KaKOM TEOPETUYECKUI MATEpHUAl HY’KHO HCIOJIb30BaTh, HAMETUTD
oOLIMI TUTaH pelIeHUs .

IX. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITIVIMHBI
1.  Mynbrumenuiinas ayauropus (MyJIbTUMEAMHAHBIA mpoekTop Optima
EX542] — 1 wr.; aymmo ycumurens QVC RMX 850-1 mir.; xonoHku — 1 1mit.;
HoyTOYK; UBII — 1 mT.; HacTeHHbIl 3KpaH; MUKpOPOH — | IIT.) A OMpoBeIEeHUs
JeKIui B popmarte npe3eHTaiuii.
2.  Y4eOHbI KOMIBIOTEPHBIM Ki1acc UM MynbTUMEIUIHBIA Kiacc C

BBIXOJIOM B ceTb MIHTEpHET.
X.  ®OHAbI OHEHOYHbIX CPEJIACTB

B cootBerctBUM ¢ TpeboBanusmMu DI'OC BO ans  arrecranuu
oOy4Jarommxcsi Ha COOTBETCTBHUE MX MEPCOHAIBHBIX JTOCTHIXKEHUM TIJIAaHUPYEMBIM
pe3ynbTaTaMm 00y4eHHUs 10 AUCITUTUIMHE CO3/IaHbl ()OHIBI OIICHOYHBIX CPEJICTB:

Ne KonTtposupyemsie Koa koHTpoJIMpyeMoii KOMIeTeHIMN/TVIAHUPYeMble HaumeHoBanue
n/n pazziensl pe3y/1bTaThl 00y4eHust OLIEHOYHOI'0 CpeJICcTBa




JUCIMILTHHBI
(pe3yJIbTaThI 1O
pa3zjaenam)

1 Teopernueckas gacts | IIK-1 Crocoben cobupars, 00pabaTsIBaTh H HHTEPIPETHPOBATD Pedepat, noxmnan,
JTaHHBIE COBPEMEHHBIX HAYYHBIX HCCIEIOBaHUMN, HEOOXOIUMBIE MIpe3eHTAINs YK3aMeH
IUTs1 GOPMHUPOBAHUS BEIBOOB II0 COOTBETCTBYIOINM HAyIHBIM
HCCIIEIOBAHUSIM

2 IK-1 CnocoGen cobupars, 00padaThIBaTh U HHTEPIPETUPOBATH KOHTPOJIbHBIE pabOThI
JJAHHBIC COBPEMEHHBIX HAy4YHBIX UCCIICOBAHUH, HEOOXOAUMBIE 9K3aMeH

JUIst ()OPMUPOBAHHUS BBIBOJIOB IO COOTBETCTBYIOLINM HayYHBIM
HCCIICI0BAaHUSIM

HpaKTI/I‘{eCKaﬂ 4acCThb.

Texymasi arrecramusi CTYACHTOB IO AUCHUIUIMHE «DYyHKIMOHAIBHBIN
aHaJIU3» MPOBOJAUTCA B COOTBETCTBUHU C JIOKAJIBHBIMM HOPMATHUBHBIMH aKTaMU
JAB®Y B popme KOHTPOJBHBIX Pa0dOT MO OILICHUBAHHIO (haKTHUECKUX PE3yIbTAaTOB
oOy4denwus cTyeHTOB. OObEeKTaMU OIICHUBAHUS BHICTYIIAIOT:

e y4yeOHas NUCIUIUIMHA (aKTMBHOCTh HA 3aHATHAX, CBOEBPEMEHHOCTh
BBINIOJTHEHUS PA3JIMYHBIX BUJIOB 33JIaHUM, IIOCENAEMOCTh BCEX BUIOB 3aHATUH I10
aTTECTyeMOH JUCIUTIINHE);

®  CTENEHb YCBOCHHS TEOPETUUECKUX 3HAHUM;

®  YPOBEHb OBJIAJICHUS MPAKTUYECCKUMUA YMEHUSIMU U HABBIKAMU,

®  pe3yIbTaThl CAaMOCTOSTEILHON PaOOTHI.

IIpome:kyTOUHaSK aTTrecTanus CTYJICHTOB o JUCIUIIINHE
«DOYHKIUMOHAJIIBHBIA aHAJIW3» TMPOBOAUTCS B COOTBETCTBUHM C JIOKAIBHBIMU
HopMaTtuBHbIMH akTamu [IBDY B Buae sk3ameHa B ycTHOM ¢opme (OTBETHI Ha
BOIPOCHI IK3aMEHAIIMOHHBIX OUJIETOB).

Kpurtepuu BbICTaB/IEHHS] OLIEHKH CTYI€HTY HA IK3aMEHe 10 AU CHUTIIHHE
«DYHKIUOHAIBbHbIN AHAJIN3»

OlLleHKa «OTJIMYHO» BBICTABIISICTCS CTYICHTY, €CIIM OH TJIyOOKO M IIPOYHO
YCBOWJI MPOTPaAaMMHBI MaTE€pUayl, HWCUEPIBIBAIONIE, MOCIEI0BATEIIBHO, YETKO W
JIOTUYECKU CTPOMHO €Tr0 M3JIAraeT, YMEET TECHO YBS3bIBATH TECOPHUIO C MPAKTUKOU,
CBOOOJ/IHO CIPABJISIETCS C 3a/lauaMu, BOMPOCAMU U JAPYTUMHU BUJAMU NMPUMEHEHUS
3HAHWUM, TPUYEM HE 3aTPYJHSIETCS C OTBETOM NPU BUIAOU3MEHCHUHU 3aJaHUM,
WCIIOJB3YEeT B OTBETE MaTepuans MoHorpaduueckod auTepaTypbl, MPaBUIBHO
00OCHOBBIBAET MPUHATOE PEIICHHUE, BIAJCET Pa3sHOCTOPOHHUMH HaBBIKAMHU U
MIPUEMAMU BBITIOJIHEHUS TTPAKTUYECKUX 3a]1a4.

OueHka «XOpOUIO» BBICTABISAETCS CTYACHTY, €CIM OH TBEPJIO 3HAET
Marepual, rpaMOTHO M MO CYUIECTBY H3JAraeT €ro, He JOIMYCKasl CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIPOC, MPABWIBHO NPUMEHSET TEOPETUUECKUE
MOJIOKEHUSI TIPU  PEIICHUM TMPAKTUYECKUX BOIMPOCOB M  3a4ad, BIAACET
HEO0OXOIMMBIMHM HaBbIKAMHU U IPUEMaMH UX BBITTOJTHEHHUS.

OneHKa «ydOBIECTBOPUTEIBLHO» BBICTABIISIETCS CTYJCHTY, €CIM OH HMEET
3HAHUS TOJIBKO OCHOBHOIO Marepuana, HO HE YCBOWJI €ro JeTalleid, TOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO NIPABMWIIbHBIC (DOPMYIUPOBKU, HAPYIIEHUS JIOTUIECKON




IIOCJIEIOBATEIbHOCTH B U3JIO)KCHUM IPOTPAMMHOIO MaTEpHala, HCIBITHIBACT
3aTPYIHEHUS MPHU BHIMOJIHEHUN TPAKTHUECKHUX padoT.

OueHka «HEYIOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIA HeE
3HAET 3HAYUTEIBHOM YaCTHU NIPOTPAMMHOTO MaTepHuania, JOIyCKaeT CyIeCTBEHHbBIE
OLIMOKH, HEYBEPEHHO, C OOJIBUIMMH 3aTPYJHEHUSIMHU BBIIOJHSAET MPAKTUYECKUE
pabotel. Kak mpaBmiio, OLEHKa «HEYJIOBIETBOPUTEIBHO» CTaBUTCS CTyICHTaM,
KOTOpBIE HE MOTYT HPOAODKUTH 00ydeHHE Oe3 JIOMOJHUTENbHBIX 3aHATUN 10
JUCLUIUIVHE.

BOHpOCbI AJIA TIOATOTOBKH K 9K3aMEHY

1. HepasenctBa IT'enbaepa u  MuHkoBckoro. IIpumepsl  MeTpuyeckux
MPOCTPAHCTB.

2. CxomuMocTb. HenpepbIBHOCTh METPUKHU.

3. OTKpBITHIE U 3AMKHYTBIE MHOXECTBA M KX CBOMCTBA.

4, [TpuHIMI CKUMAFOIIMX OTOOPaKEHUIA.

5. [Ipunoxxenue TpUHIMIA CKUMAIOIIUX 0ToOpakeHuH K 3amaye Komm.

6. KomnakTHOCTh B METpUUECKUX MPOCTpPaHCTBAX. TeopeMbl O HEMPEPHIBHBIX
(GYHKIUSAX HA KOMIAKTHBIX MHOXECTBAX.

7. Kpurepuii komnaktHoctu Xaycaopda.

8. Kputepnii  Apuena  OTHOCUTENBbHOM  KOMIAKTHOCTH  MHOXECTB B

MIPOCTPAHCTBE HEMPEPHIBHBIX (PYHKITUH.

Q. JIunenHble HOPMUPOBAHHBIE [IPOCTPAHCTBA. HenpepsiBHOCTH
anreOpanueckux omnepauuii U HopMmbl. [Ipumepst JIHII. Psast B GaHaxoBbIx
POCTPAHCTBAX.

10.  CaoiictBa ckamsipHoro mnpousBeneHus. OptoronamsHOCTh. [Iporecc
OpPTOTOHAIU3ALIUH.

11. Teopema 06 OPTOTOHATILHOM Pa3JI0KEHUH.

12.  Jluneitnple omepatopsl. HempepbslBHOCT U OrpaHMue€HHOCTh. Hopma
oreparopa.

13.  Teopema 0 mpoAOHKEHUU OTepaTopa Mo HEMPEPHIBHOCTH.

14, O6parumblie oneparopbl. OOIIMIA KpUTEPUN OOPATUMOCTH.

15.  Teopema 06 oOpaTUMOCTH ornepaTopa, OJIU3KOTO K € AMHUIHOMY.

16. Teopema 06 oOpaTUMOCTH orepaTopa, OJU3KOro K 00paTUMOMY.

17, [Ipunoxenue TeopeM 00 0OPATUMOCTH K UHTETPAIbHBIM YPABHEHUSIM.

18. Teopema Xana — banaxa o mpo0JDKEHUN JTHHEHHOTO (PyHKITMOHAIA.

19.  CnenctBus Teopembl XaHa — banaxa.

20.  OOwmwmit BuA QyHKIIMOHAIOB B KOHKPETHBIX MpOCTpaHcTBax. Teopema Pucca
00 o61miem Bujie PYHKIIMOHAJIA B THIILOEPTOBOM IIPOCTPAHCTRE.

21.  CompsiKeHHBIH orepaTop U TEOpeMa O €ro OrpaHUYEHHOCTH.



22. (Cnabass CXOOMMOCTh TOCIEIOBATEIBHOCTH D3JEMEHTOB. EIMHCTBEHHOCTH
npenena. CBsi3b CO CXOUMOCTBIO 110 HOPME.

23.  KowmmakTHbie onepaTopbl. KOMIIAKTHOCTE COMPSIKEHHOTO OIepaTopa.

24.  Teopus @penroapma.

25. Teopema I'unbbepra — HIMuara.

TunoBble 3aaHus VIS KOHTPOJIBLHBIX PadoT
3ananmue 1.
1.  Ompenenure, ABISAETCS JIM JAHHOE MHOKECTBO 3aMKHYTBIM, OTKPBITHIM B
npoctparctBe C[a,b],CL[a,b]. Haiinure ero 3ambikanue, BHYTpEHHHE H

TPaHUYHBIC TOUYKHU B KA’KJIOM YKA3aHHOM IIPOCTPAHCTBC.

1.1. M = {x(t) x(a)x(b) = 0};
1.2. M ={x(t)] x(a) = x(b) };
1.3. M = x@)[x(t)] <1, vt e[ab] |
{
{

1.4. M
1.5. M =

X(t)| x(a) > 0};
x(t) €C'[a,b]| x(a) =0};

2. JIns  pgaHHOTO MHOXKECTBa M BBIACHUTB, SBIIETCA JIM  MHOXECTBO
B =M NI, oTKpEIThIM, 3aMKHYTBIM, OTPaHUYEHHBIM B Ip.

21. M ={x: X, s%,k :1,2...}, p=1

22. M={x:0<x <lk=12.}, p=o;
23. M={xix,>0k=12.}, p=2

24. M = x2x<1k 12} p=2;

2.5. M:{.lzm:m:Ok:LL} p=2,

3. SBnsgerca am MOCJICA0OBATCIIBHOCTE X IIOCJIEA0BATCIIbHOCTBIO Kommu B

n

npoctpanctBe E . Haiitm ee npenen, ecim OH CyIIecTBYET.

o

, teQ, .
3.1. t = ] E = Oll )
% 0, teQ. LZ[ ]
sinnt, teQn[-12],
3.2. t) = CE=L|-12];




nt

ne", tek,

3.3. t) =443 , E=1L,,(01];
% % t <[01]\K. o

t, te|-20 ,

3.4, xn(t):{n c[-20nQ , E=1L,[-20];
ne", te[-2,0]\Q.
JNE

3.5. x (t)= t +n4’ IRECAL , E = L[-11];
cos(n+t), te[-11nK.

3ananme?.

1. Omnpenenure, SABIAIOTCA JU JBE HOPMBI HXH1 17§ HXH2 JDKBUBAJICHTHBIMU B

HOPMHpOBaHHOM  mpoctpancTBe  C°[a,b]  1gBa  pasa  HempepsIBHO-
maddepenipyemMsix Ha oTpeske [a,b] dyrkmmii.

L1 X2 ga 1 X = x(@)] +[x" @) + x"]
12 [X]c2

c2[ap ¥ C[a,b] ;

c2ap ¥ ”X” = |X(a)| + ”X,”C[a o+ ”X””C[a b]’

i 2 }/ n
13 Wty 1 X = (TR ) "+

L4 ¥, = [x@)[+[x @) +[xegy y 1 Xl = X@+[Xoga i+ X ey

b %
L5. 3, = (@) + @+ gy 1 [, =[O ) 4y

2. IlpoBepuTh, CXOAUTCS JIU pAJ Y. X, B HOPMHUPOBAHHOM IPOCTpPaHCTBE E.

k=1
Aktk %
2.1.X (t) T, E:C[Oal];
tk tk+l
2.2. %, (t)=— — , E =C[0/1];
(1) k k+1 (0]
1
2.3. X, (t) = e E =C[0]];
2.4. x,(t)=t’"",  E=C[0]];
t
25 x (t)=——, E =C[0,1];
(1) 1+ n*t? [04]

3. B runbbeproBomM mpocTtpaHcTBe L, HalTH mNpoeknuio »ieMeHTa Xo Ha
MOANPOCTPAHCTBO L.



11 1 1 1
3-1-Xo=(§’3—2’---’3—k’---), L={aX+Byia,BeR;Xk=5—k,yk=§};
3.2. X, =(£,1,...,3,...j, L ={ox+By:a,p € R;x =(110,..),y =(100,..)};

2'3"7"k

3.3. %, =(01120,..), L= {x: i;—t =0 x, = o};
k=2

11 1
3.4. X, =(§3—23—kj L:{ax+By:a,B eR;x:(1,0,1,0,...),y:(1,1,1,0,___)}
3.5.x0—(10 010...) :{ $x o Xl_xgzo};
2 sk
3aganue3.

1. SIBusrorcss 1M OTHOCHMTENHLHO KOMIIAKTHBIMH CJEIYIOIIME MHOKECTBA B
npocrpanctse C[0,1]?

1.1.M = {t”: ne N};
1.2. M = {sin(nt):n e N};
1.3. M = {sin(n+t):n e N};
1.4. M = {cos(n+t):n e N};
1.5. M = {sin(a. t): o €(0,1)};
2. . SIBnsgeTcss 1M MHOKECTBO M OTHOCHTCIIbBHO KOMITAKTHBIM B ITPOCTPAHCTBC

[,? B cny4ae moOKHUTENBHOTO OTBETA MOCTPOUTH TSI MHOXKECTBA KOHEYHYIO €-
ceth juta €=0,1.

21. M = { \xk\<k keN} p=2

22. M { 1%, < ke N} p=1
2.3. Mz{ \xk\< keN} p=1
2.4. M = { 1%, < ke N} p=1

25. M = { %= 1\x2k\<2k,\x2k+l\<32k, keN} p-1

3. Jloka3arh, YTO HHTETPAJILHBINA ONIEPATOP C BHIPOKICHHBIM SIIPOM SIBIISICTCS
JUHEHHBIM M OrpaHHYeHHbIM  omepartopoMm, ecau  A:(Cla,b]— Cla, f].

Brruncnute HOpMy oneparopa.



1
3.1 A:C[-LI] > C[01], Ax(r) = [s(1+1)x(s)ds;

1
3.2. 4:C[-2,2] > C[35], Ax(t) = [(ts+57t7)x(s)ds;
-1

%
3.3. 4:C[0,1] > C[-1,2], Ax(¢t)= f (1+1* + 5)x(s)ds;
0

1
3.4. 4:C[-1,21> C[-2,1], Ax(t) = [(1+1)s”x(s)ds;

1
3.5. 4:C[-21] > C[1,3], Ax(¢) = J.temsx(s)ds;
22

3ananned.

1. Boeruucnuts HOpMy onepaTtopa A, nerictByromero u3 X B Y.
1

1.1 x=LJ0]1], Y= Ly/[01], Ax(t) = j s(L+0)x(s)ds ;
2

0

1
1.2. X =L,[-11], Y:Ly[—1,2], Ax(t):js2t3x(s)ds;
2
-1

X X X
13. X=I, Y=1, Ax=|0-L 2 . ——=* j
° ° ( NIV )

X X Xy j
5 9\/579 7\/577 7
2y
15 X=LJo]], Y=C[-LI], 4x(t)= | tszx(s 2)ds;
0

14, X=I, Y=L, sz[

2. Haiiti  compspkeHHbIi  omepatop A K onepatopy A:l, =1,

NEeUCTBYIOIIEMY TIO ciieayromumM dhopmyinaMm. byaet i 4 camo COnpsKeHHBIM?
2.1, Ax=(xy,%5,...), Xx=(x,X,,...)0ELy;

2.2. Ax=(0,x,,%,,...), x=(X,Xy,...) ELy;

23. Ax=(0,0,a,x,,...), a;€C, i=12,.., x=(x,x,,...)€ly;

24, Ax=(x},...,x,,0,...), x=(x,%,,...) EL,;

25 Ax= [O,...,O,xl,...} X=(x,Xy,...) Ely;
%,—/

n—1
3.  SBnsiorcss M BIOJHE HEMPEPHIBHBIMU  CIEAYIOIIME OIMEpaTophl Kak
otobpaxxenue E B E?



3.1 E=C0]], AX(t)=x(0)+thj+r2x(1);
3.2. E=C[0,1], AX(t)zx(tz);

33, E=C[-L]] Ax(f)=%(x(t)+x(—t));

34. E=C[0]], Ax(t)= jzx(r)dr;
0

1
35. E=C[0]], Ax(t)=][e"n(s)ds;
0
4. Haiit Bce pelieHHs CIEIYIONUX HHTETpajIbHBIX ypaBHEHUH TpPHU BCEX
SHAYCHUAX /1-750 N IIpU BCCX 3HAYUCHUAX IIApaMCTPOB a, b, C, BXOIAIIHUX B

CBOOOJHBIN YJI€H 3TUX YpPaBHEHH.
4.1. x(t)- /1-[ cos(t +s)x(s)ds = asint +b;
0

1

4.2. x(t)-A[(ts+1)x(s)ds=at?® +bt +c;
Q1

1

4.3. x(t)- ﬂj(tzs + szt)x(s)ds =at +bt?;
e
1

4.4. x(t)- ﬂ,.[;(ts + %% x(s)ds =at + b;
O

1

45. x(t)- ij'(S(ts)% +7(st)% }<(s)ds —at+bt/?;

Kpurepuu onieHuBaHus1 KOHTPOJbHOM PadOTHI

PesynbraTom paboThI SBISAETCS OTYET.

B mporecce MOATOTOBKM OTYETOB y CTYACHTOB pa3BUBAIOTCS HABBIKU
COCTABJICHHSI TMCBMEHHOW JIOKYMEHTAlldMd ¢ CHCTEMAaTH3allMd HMMECIONIUXCS
3HaHuH. [Ipr cocTaBIeHNN OTYETOB PEKOMEHIYETCS TIPUACPKUBATHCS CIICTYIONIEH
CTPYKTYPBHI:

e IlocTraHOBKa 3a/1a4H;

° Merop perienus;

o  Crenuduraius UCMOIb3yeMbIX (YHKIIUA U TUTIOB TaHHBIX;
e  Omnwucanue pelieHns KOHKPETHBIX 3aJaHHM.

Otyer mo paboTe JOMKEH TMOJHOCTHIO YIOBJICTBOPSATH YCIOBHIO 3amadu. B
Cllyda€ HEKAuyeCTBEHHO BBITIOJIHEHHBIX OTYETOB (HE  COOTBETCTBYIOIIUX
3asBJICHHBIM TPEOOBAHUSM) PE3YJbTUPYIOMMN Oamn 3a paboTy MOXKET OBbITh



cHmkeH. CTyleHT JOJKEH MPOJAEMOHCTPUPOBATh OTYETIMBOE M CBOOOJHOE
BJIAJICHUE KOHLENTYaJIbHO-TIOHATUMHBIM  aIlllapaToM, HAy4YHbIM SI3BIKOM W
TEPMHUHOJIOTHEM.



