MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHM S POCCUIICKOM ®EIEPALIMNA
denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHUE BICIIEr0 00pa3oBaHUs

«/laIbHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»

(AB®DY)
WHCTUTYT MATEMATHUKH U KOMITBIOTEPHBIX TEXHOJIOTH

COTI'JTACOBAHO YTBEPXIAIO
PyKOBO;mTe;[L OIl 3aBe;[y}01u1/11/1 Kadenpoit |2

s YeGorapes A.1O. Yebo a:-.s: BA. 10
(nomm%) (®HO) (no;mcgj‘ (®U0.)

«15» nrons 2021 r.

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI
OyHKIMOHAIBHBIN aHAIU3
Hanpasnenne noarorosku 01.03.02 IlpukinagHas MmaTeMaTuKa 1 nHGopMaTHKa
(CucremHOe pOrpaMMHUpPOBaHHUE)
®opMa NOATOTOBKH OYHAasI

Kypc 4 cemectp 6

nexuuu 18 yac.

npaktuieckue 3ansatus 0 yac.

naboparopHsie paboThI 36 Hac.

B TOM 4Hcie ¢ ucnoib3oBanueM MAO nek.18 /mp. 0 /ma6. 36 yac.
BCET0 4acoB ayAUTOPHOI Harpy3ku 54 dac.

B TOM 4HcIe ¢ ucnoas3oBanrneM MAO 66 gac.
camocrosTensHas pabota 54 gac.

B TOM YHCJIC Ha MOATOTOBKY K 3K3aMeHy 36 Jac.
KOHTPOJIbHBIE Pa0OTHI (KOJIMYECTBO) 2
KypcoBasi pabota / KypCOBO# MPOEKT - / -

3a4eT He MPeyCMOTPEH

JK3aMeH 6 ceMecTp

Pabouas mporpamma cocTaBiieHa B COOTBETCTBHH ¢ TpeOoBaHusMH (DefepanibHOTO TOCYIapCTBEHHOTO
00pa30BaTeabHOI0 CTaHJapTa BBICIIEr0 O00pa3oBaHUs 10 HampasiaeHuro mnoarotopku 01.03.02
[MpuxnagHas MaremaTHka ¥ WH()OPMATHKA, YTBEPKICHHOIO MpHKa3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickort @enepanuu ot 10 staBaps 2018 r. Ne 9 (c ©I3MEHEHUSAMU U TOTIOTHEHUSIMHU ).

Pabouass mporpamma oOcyxjJeHa Ha 3aceqanud Kadenapsl WHQOPMATHKH, MaTEeMaTHYECKOTO |
KOMIIBIOTEPHOT0 MozAenupoBaHust mpoTokos Ne 10 ot «09» nrons 2021 r.

3apenyronmii kadeapoi Yebortaper A.I1O.

CocraBurenu: CymeHko A.A

BnanuBocTok
2021



OO6opoTHas cTopoHa TUTYJAbHOro Jucta PII/]

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucse) (1.0. dammnus)

Il. Padouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamch) (1.0. damumus)

111. Pagouyas mporpamMma nepecMoTpeHa Ha 3aceaHuu Kadeapbl/IenapraMenTa;

IIpotokomn oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumms)

V. PaGouass mporpaMMa mepecMoTpeHa Ha 3acelaHUH Kadeaphl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrontmii kKadeapoi

(oamch) (1.0. damumus)



. HIEJAX U 3AJAYU OCBOEHUA JNCIHUIIJINHDBI:

Llens: IlpuoOperenne y oOydaronuxcsi HEOOXOAUMOTO ISl OCYIIECTBICHUS
poeCCHOHATBLHOM IEATeILHOCTH YPOBHS KOMIICTCHITHH.

3amaun:
®  OCBOCHHME METOJOB pEUICHUS 33Jad COBPEMEHHON IPUKJIAIHOU
MaTE€MAaTHUKH C UCMOJIb30BAHHUEM METOJ0B KOMILJIEKCHOTI'O aHAJIN3a;
e (yHIZaMEHTalIbHOE M3YyUYECHHE MPEIyCMOTPEHHBIX  MPOTrpamMMoin
ONpENEICHUI, TEeOpeM, HX [JOKa3aTelIbCTB, CBA3CH MEXIy HHMH,
COCTABJISIOLIUX TEOPETHUECKUNA (YyHIAMEHT JUIsl OMMCAHUSA U pa3paboTKu
MaTEeMaTHYECKUX MOJIeNiel 00BEKTOB Pa3InYHON IPUPOIBI;
®  HayyHO-HCCJeIOBaTelbCcKas paboTa B 00JacTH HMH(DOPMALIMOHHBIX
TEXHOJIOTMA M MaTeMaTUYeCKOTO MOJIEIUPOBAHUS, CBA3aHHON C BHIOOPOM
HEOOXOIMMBIX METO/JOB U aJITOPUTMOB, MCIOJNb3YEMBIX B Pa3IMYHBIX
TEXHUYECKUX CHCTEMAX;
®  N3yYCHHE HOBBIX HAYyYHBIX pPE3yJIbTaTOB, HAyYHOW JMTEPATYpPHl M
HEIPEPBIBHOMY NPO(eCcCHOHATBHOMY CaMOCOBEPILIEHCTBOBAHHUIO.

JIns yCcHnemHoro Hu3ydeHus: AUCUHUIUIMHBI «DyHKIMOHAJIBHBIA aHaIu3» y
oOy4Jarommxcst JOJKHBI OBbITh CHOPMHPOBAHBI CIEAYIOIINE MPEABAPUTEIIbHBIC
KOMIIETEHIINHU:

Cnocoben coOupaTh, 0OpabaThiBaTh W HMHTEPIPETUPOBATH JIaAHHbBIC
COBPEMEHHBIX HAy4YHBIX HCCIEAOBaHUM, HEOO0XOoauMble mJisi (HOPMHUPOBAHMS
BBIBOJIOB 110 COOTBETCTBYIOIINM HAYYHBIM UCCIEIOBAHUSIM

HpO(l)CCCI/IOHaHBHBIe KOMIICTCHIOWHW BBIITYCKHUKOB W HWHAWKATOPBLI HX

JOCTUKCHUSA:
Tum 3amau Ko 1 HaumeHnoBauue
podeccHoHaIbHON Ko 1 HanMEeHOBaHHE HHANKATOPA JOCTIDKEHUS
KOMIICTCHIIN KOMIICTCHIIUHN
(pe3yabpTaT OCBOCHUS)
Hayuno- [1K-1 [IK-1.1 oOpabaTeiBaeT u aHAJIU3UPYET
HCCIIeI0BATENbCKUI CriocobeH coOuparh, | JaHHBIE COBPEMEHHBIX HAyUHBIX
oOpabaTtbIBaTh U HCCIIEI0OBaHMM, CTPYKTYpHUPYET
WHTEPIPETHPOBATH UH(POPMALIMIO U POPMYIIUPYET BBIBOJIbI
nanHble coBpeMeHHbIX | [IK-1.2 camocTosTenbHO U B cOCTaBe
Hay4HbIX UCCIIEIOBaHUM, | HAYYHOTO KOJJICKTHBA CTABHUT
HE00XO0AUMBIE IS €CTECTBEHHOHAYYHbIE 33/1a4l Ha OCHOBE
(opMHpOBaHHUs BBIBOAOB | 3HAHHS MTOCTAHOBOK HAYYHO-
110 COOTBETCTBYIOIIUM | MCCIIEIOBATEIbCKUX 3aa4




Twum 3amau Kox 1 nammenoBanue

PO eCCHOHATTEHOM Ko 1 HauMeHOBaHNE HHINKATOPA TOCTHKCHIS
KOMIIETEHLIUU KOMIIETEHIUN

(pe3yJibTaT OCBOCHHMS)

Hay4HBIM HCCJICIOBAHUIM
[TK-1.3 ucnosb3yer MeTobl MPOBEACHUS
HAyYHBIX MCCIICIOBAHUN U MTOCTAHOBKH
MaTeMaTUYECKH KOPPEKTHBIX HAyYHO-
HCCIIENOBATENLCKUX 32134

Jnst dhopMHpoBaHUs BBIIIEYKa3aHHBIX KOMIIETEHIIMM B paMKax JUCIUTUIMHBI
«DyHKIMOHATLHBIN  aHAJU3» TMPUMEHSIOTCS CIACAYIOMNUE METOABl aKTUBHOTO/
MHTEPAKTUBHOTO OOYUYEHUS:
®  Tpe3eHTAallMl C WCHOJIb30BaHUEM JOCKH, KHUI, BHJEO, CIAHI0B,
KOMITBIOTEPOB U T.II., C MOCIEAYIOUIMM 00CYKIEHUEM MaTepHalioB,
e oOparHas cBs3b C (GOpMHUpPOBAHUEM OOIIEr0 MpEACTaBICHUsI 00
YpOBHE BIIQJICHUS 3HAHUSAMU CTYICHTOB, aKTyaJbHBIMU JJIS 3aHATHS,
® pa3MHHKAa C BOMPOCAMH, OPHCHTHPOBAHHBIMH Ha BBICTPAWBAHHEC
JIOTUYECKOM IEMOYKU U3 MOJYYEHHBIX 3HAHUU (KOHCTPYHPOBAHHE HOBOTO
3HaAHUS),
e pabora B MalbIX rpynmnax (JaeT BCEM CTYIEHTaM BO3MOXKHOCTb
y4acTBOBaTh B  paboTe, TPAKTHUKOBATh HABBIKM  COTPYIHHUYECTBA,
MEKJIMYHOCTHOTO OOIICHUS).

1. TPYIOEMKOCTH JUCHMILTAHBI U BUAOB YYEBHBIX
3AHSATHN O JUCHUTLINHE

OO6mmas TpyI0eMKOCTh JUCIUILIMHBI cocTaBiseT 4 3auéTHeix enuuun (144
aKaJICMUYCCKHUX YacoB).
(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJIEeMHUUYECKUM Yacam)

Bugamu yaeOHBIX 3aHATHI 1 pabOTHI 00YYaOIIEToCs 10 JUCIUTUIMHE MOTYT
SIBIIATHCA.

O6o03HaueHue Buzp! yueOHbIX 3aHATHH 1 pabOTH 00y4aroIIerocs
Jlex Jlekun
JIab JlaboparopHble paboThI
IIp [IpakTHueckue 3aHATHS
OK OmnnaiiH Kype
CP CamocrosTenpHas paboTa 00ydaronierocsi B nepuo]] TeOPETUIeCKOro o0yyeHus
KoHTpostb CamocTosTenbHas pabota o0yJaromerocs u KOHTAKTHAs paboTa 00ydJaromerocs ¢
IPEnoJaBaTeieM B IEPHOJ IPOMEKYTOUHOM aTTeCTALUH

CrpykTypa AUCUUILIMHBIL:




dopma 00ydeHUsT — OUHAsI.

Kosm4ecTBo 4acoB mo Buaam y4e0HbIX
o 3aHATHI 1 paboThI 00y4alomerocs
H g A ®opmbl
No anMeHOBaHMe pa3jeJia 9 =) u .
S 3 POMEKYTOYHOM
JUCHMIIIMHBI 5 % < =y & a =y
O = = = o @) E arTecTalum
§
1 Pazgen 1. Metpuueckue 2 6
MIPOCTPAHCTBA
2 Paznen 2. HopMupoBaHHbIe 2 6
MPOCTPAHCTBA
3 Paznen 3. I'unb0epToBBI 2 6
MPOCTPAHCTBA
Pa3nen 4. JIuneiinoie
4 4 6
OIepaTopsI 6 54 36 9K3aMeH
Paznen 5. JIuneiinbie
5 (yHKIIMOHAJIBI 1 4 6
COTIpsDKEHHBIE
MIPOCTPAHCTBA
Paznen 6. YpaBHeHus ¢
6 | KOMIIaKTHBIMH 4 6
ornepaTopamu
HUroro: 18 36 0 0 54 36

I1l. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKON YACTH
KYPCA

Jleknmuonnwple 3anaTus (18 yac.)

Pazgea 1. MeTpuieckue NpocTPaHCTBA.

Tema 1. Metpuka. [Ipumepsl npocTpancTB. MHOXECTBA B METPUYECKHUX
npoctpaHcTBax. CXOAUMOCTh U MOJHOTA.

Tema 2. [IpyHIMD CKUMAIOIUX 0TOOPAKEHUI U €ro MPUII0KEHHUS.

Tema 3. KOMIIakTHOCTh B METPUYECKUX TPOCTPAHCTBAX.
Pa3znen 2. HopmupoBaHHbIe MPOCTPAHCTBA.

Tema 1. Hopma. [Ipumepst npoctpancts. [loanpoctpancrsa. Pspbl.

Tema 2. Bnoxenus npoctpancts. Komnakraocts B JIHII.
Pa3zgea 3. 'miab0epToOBBI MPOCTPAHCTBA.

Tema 1. Ckanspasie mpousBenenus. [lpoekmuu. Teopema 00
OPTOTOHAJIIBHOM PAa3JI0KEHUH.

Tema 2. OpTOroHajabHbIE CUCTEMBI
Pasznea 4. J/Iuneiinbie oneparopsl.

Tema 1. [IpocTpaHCTBO JIMHEMHBIX HEMPEPBIBHBIX ONEPATOPOB

Tema 2. O6paTuMOCTh OMIEPATOPOB. 3aMKHYThIE oriepaTopsl. [Ipunoxxenus.



Tema 3. [IlpuHuunel JnuHEHHOro aHanu3a: Teopema banaxa o

romeoMoppuszMe, TeopeMa O 3aMKHYTOM TIpauke, MTPUHIUI OTKPBITHIX

OTOOpaKEHUM.

Pa3pgea S. J/Iuneiinbie PyHKIMOHAJIBI U CONPSKEHHbIE MPOCTPAHCTBA.

Tema 1. Jluneitnsie pynkuronansl. Teopema Xana-banaxa.
Tema 2. ConpskeHHbIe pocTpancTBa. Ciiadas CXOIUMMOCTb.
Tema 3. ConpskeHHBIE ONIEPATOPBI.

Pasueﬂ 6. YPaBHeHI/IH C KOMIIAKTHBIMM oll€epaTopaMu.

Tema 1. Cnextp onepatopa. Teopema ['uns6epra-llImuara.
Tema 2. Ypasuenus Openronpma

IV. CTPYKTYPA U COAEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

U CAMOCTOSTEJbHOM PABOTHI
JlabopaTtopHblie pa6oThl (36 4YacoB)

1. IIpocTpancTBa

1.

7.

AxcrnomMbl MeTpuku. [Ipumepbsl MeTrpuyeckux npocTtpaHcTB. CXOAMMOCTD.
[[Tapsl B METPUYECKUX TPOCTPAHCTBAX.

CXomMMOCTh  TOCJIEOBATENBHOCTEH B KOHKPETHBIX  METPUYECKUX
npoctpadHcTBax. IlomHple  MeTpuueckue  mpocrtpaHcTBa.  [Ipumepsr
IIOIIOJIHEHU .

HenpepsIBHOCTH OTOOpaKEeHUM B KOHKPETHBIX METPUUYECKUX
IIPOCTPAHCTBAX.

[Mpuniun  cxuMarommx  orobpaxenuit. [IpuMenenne K cucTemMam
anredpanyecKuX ypaBHEHUN U K MHTErPaJbHBIM YPAaBHEHUSM.
KoMnakTHOCTh B METpUUYECKUX MPOCTpaHCTBaX. MccnenoBanne KOHKPETHBIX
cucteM GQyHKIIUM.

['mnebepToBO mpocTpancTBo. Ilpolecc opToroHanuzanuu W MOCTPOEHUE
CHUCTEM OPTOTOHAJIBHBIX MHOTOUYJIEHOB.

KoHnTtposnbHas pabota

2. Onepartopsl

1.

[Ipumepsl orpanndeHHbIX omneparopoB. Hopma omeparopa. Berumcnenue
HOPMBI omeparopa. PaBHoMmepHas u CUJIbHAs CXOAUMOCTH

MOCJIeIOBATEILHOCTEN ONepaToOPOB.



HccnenoBanne o0paTHMOCTH ONIEPATOPOB.

JluneitHple  orpaHudeHHble  QyHKIHOHANBL.  VccrmegoBanue — cimaboif
CXOJMMOCTH TOCJIEIOBATENbHOCTEN AIEMEHTOB U (DYHKIIMOHAJIOB.

Bnonne HenpepeiBHbIE onepartopsl. IIpumepbl BIIOJHE HENPEPBIBHBIX
OIIEpaToOpOB.

ComnpsikeHHbIE U TUILOEPTOBO COMPSKEHHBIE onepaTopsl. [Ipumepsl.
HccnenoBanre ypaBHEHUI ¢ BIIOJIHE HETPEPBIBHBIMU OIIEPATOPAMHU.

KoutposnbHas pabota

IIpakTuyeckue padorsl (0 4acoB)

V. YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCS H OHJIAHH
KYPCA IIPH HAJTH9UH

Y4ebHO-MeToAMUECKOe obecrieueHue CaMOCTOSATEIbHOMN paboTHI

06yan01uch;1 110 JUCHUIIIINHC BKIIOYAacCcT B ceOs:

e IUIAH-Tpa(UK BHIIOJHEHHS CAMOCTOSITEILHOW pabOThI 110 AUCLUIUIMHE, B
TOM YHCJIE NMPUMEPHBIE HOPMBI BPEMEHU Ha BBIIOJHEHUE IO KAXKIOMY
3aJIaHUIO;

e METOJMYECKHE PEKOMEHJAIMU 10 BBIMNOJHEHUIO 3aJaHuid  JUIsd
CaMOCTOATENbHON pabOThI;

e TpeOOBaHMA K TMPEACTABICHUIO M  OQPOPMIIEHUIO  PE3YyJbTAaTOB
CaMOCTOSATENbHOMN pabOThI;

e KPUTEPHUH OLIEHKU BBIMOIHEHUS CAMOCTOSTEIIbHON pabOTHI.

Ilnan-rpaduk BbINOJHEHUS CAMOCTOSATEIbHON PadOThI MO0 TUCHUILIHHE

IIpumepHbIe HOPMBI

Ne . ®opma
Bun camocrosiTenbHO# paGoThI BpeMeHH Ha
n/n KOHTPOJISA
BBINOJIHEHHE
1 PaboTa Haj KOHCIIEKTOM JICKIIUH, MMOJrOTOBKA K KOHTPOJLHOU padoTe: 1 wac
MeTpudeckne 1 HOPMHPOBaHHbBIC TPOCTPAHCTBA
5 PabGora HaJ KOHCIEKTOM JICKIIWH, TIOATOTOBKA K KOHTPOJBHOW paboTe: | vac
MeTtpruecKkre H HOPMUPOBAHHBIE IIPOCTPAHCTBA
3 PaboTa Haj KOHCIIEKTOM JIEKIIUH, IMOJrOTOBKA K KOHTPOJBHON padoTe: | vac
MeTtpryeckre H HOpMUPOBAHHBIE IIPOCTPAHCTBA
4 PabGora HaJ KOHCIEKTOM JICKIIWH, TIOATOTOBKA K KOHTPOJBHOW paboTe: | wac KonTtponsHas
MeTtpudeckne 1 HOPMHPOBaHHbBIC TPOCTPAHCTBA pabota
5 PaboTa HaJ KOHCIICKTOM JICKIIHH, TTOJrOTOBKA K KOHTPOJILHOM paboTe: 1 wac
['up6epTOBBI IPOCTPAaHCTBA
6 [TonrotoBka K KOHTPOJIEHOU pabote: 'MIb0epTOBHI TPOCTPAHCTBA 8 gacoB
7 PaboTa Ha; KOHCIIEKTOM JISKITHH, TIOATOTOBKA K KOHTPOJIBHOM padoTe: | ac
['nb0epTOBBI MPOCTPAHCTRA
8 PaboTa HaJ KOHCIICKTOM JICKIIMH, TOJrOTOBKA K KOHTPOJILHOH paboTe: 1 yac KonTtpospHast




['uap0epTOBBI IPOCTPAHCTBA pabota

PaboTa Ha; KOHCIIEKTOM JISKIMH, IIOATOTOBKA K KOHTPOJIBHO paboTe:

N 1 yac
JIuneiiHble onepaTopsl

Pabora HaJa KOHCIICKTOM JICKIIUH, IMTOATIOTOBKA K KOHTpOJIBHOﬁ pa60Te:

N 1 wac
JIuHeliHbIe onepaTophl

10

11 [MoaroToBka K KOHTpOJILHOH paboTe: JIMHEHHbIE omepaTopsl 8 yacos

12 PaboTa Ha; KOHCIIEKTOM JICKIHH, IIOATOTOBKA K KOHTPOJIBHOM padoTe: 1 ac Kontponbhas
JIuneiinple onepaTopsl pabota

PaboTa Ha; KOHCIIEKTOM JICKIHH, IIOATOTOBKA K KOHTPOJIBHOM padoTe:

13
ypaBHeHI/ISI C KOMIIAKTHBIM OIIEPaTOpOM

1 wac

Pabora HaJa KOHCIICKTOM JICKIIUH, IMTOATIOTOBKA K KOHTpOJIBHOﬁ pa60Te:

14
ypaBHeHI/ISI C KOMIIAKTHBIM OIIEPAaTOpOM

1 wac

[ToarotoBka k KOHTPONBHOU paboTe: YpaBHEHHS C KOMIIAKTHBIM 8 4acos Kontponbhas

15
OIepaTopoM pabota

16 IoaroToBka K 3K3aMeHy 36 yacos DKk3aMeH

PexoMeHIa1IMU M0 CAMOCTOATEILHOM PadoTe CTYJACHTOB
CamocTosiTenpbHass paboTa CTYJEHTOB COCTOMT M3 IOJATOTOBKH K

IPAKTUYECKUM padboTaM, paboThl HaJl PEKOMEHJOBAaHHOM JIUTEPATYpOl U TEKCTaMU
JIEKIIUH B MPOLECCE N3YUYECHUS TEOPETUUECKOIO MaTEpHUAIIA.

Tembl 3amaHuil AJi1 CaMOCTOATENBHON pabOTHl MPEACTaBICHbl B IJIAHE-
rpa(uke BBITOJIHEHHS] CAMOCTOSATEIBHOM PaOO0ThI MO JUCIHUIIINHE.

[Ipy nDOAroTOBKE K MPAKTUUYECKHMM 3aHATUSAM HEOOXOIMMO CHaudaja
IIPOYUTATH OCHOBHBIE IOHATUA U TEOpEeMbl 1O TeMe. IIpu BBITOIHEHUN 3aJaHUs
HY>KHO CHauaja IOHATh, 4TO TpeOyeTcs B 3a/1aye, KaKoi TeOpeTUUECKUi MaTepuan
HY’)KHO HCIIOJIb30BaTh, HAaMETUTh IUIAH pelIeHUs 3anayd. PexomeHayercs
MCIIOJIB30BaTh METOJNYECKUE YKA3aHUS U MAaTE€pUaIbl IO KypCy, TEKCT JIEKUUU, a
TaK)K€ AJIEKTPOHHBIE MOCOOMs, nMmeromuecss Ha cepBepe IIIkoibl ecTeCTBEHHBIX
HayK.

[Ipy moAroToBKE K KOHTPOJBHBIM pPAOOTaM JOIMOJIHUTENBHO K H3YUYCHHUIO
KOHCIIEKTOB  JIEKIIMA  HEOOXOIMMO  MOJib30BaThCcsl  ydeOHuMKamu. Bwmecto
«3ay4MBaHUS» MarepHaja BaXHO JOOUTHCS TMOHUMAHUS M3y4aeMbIX TEM
JucuuIUIMHbl. OTBeyass Ha IIOCTaBJIEHHBIM BOIPOC, IMPEABAPUTENIBHO CIIEAYET
MOHSATH, YTO Tpedyerca oT Bac B 1aHHOM ciydyae, Kakol TeOpEeTUYECKHl MaTepual
HY>KHO MCIIOJIb30BAaTh.

[Ipy 1DOArOTOBKE K HSK3aMEHY HYXHO OCBOUTH TEOPHUIO: pa3odparh
ONPENEIICHUs] BCEX NOHATUHA W YHCIECHHBIX METOAOB, PACCMOTPETh MPHUMEPHI U
CaMOCTOSITEJIBHO PELINTh HECKOJIBKO THIIOBBIX 3aJad4 M3 Kaxaou tembl. Ilpu
pellieHny 3ajad Bcerja HeoOXOIUMO KOMMEHTHpPOBAaTh CBOM JEWUCTBUS U HE
3a0BIBaTh O COJEPKATEIbHON HHTEPIPETAIIH.

TpeOoBaHus K NpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHON PadOThI

Pe3ynpTaToM camMoCTOSATEIbHOM pabOThI SBJISIOTCS OTYETHl IO KOHTPOJIbHBIM

paboTam.




B mpomecce MOATOTOBKM OTYETOB Y CTYACHTOB pPa3BUBAIOTCS HABBIKH
COCTABJICHHSI TUCHBMEHHOM JOKYMEHTAllMd U CHCTeMaTH3allid HMMEIOIIXCS
3HaHuil. [Ipu cocTaBneHrnn OTYETOB PEKOMEHIYETCS IPUACPIKUBATHCS CIEAYIOIEH
CTPYKTYPBI:

e [IlocraHoBka 3amauu;

e  Meron pemieHus;

e Creuuduxanus UCMONb3yeMbIX (YHKIIUHA U TUTIOB JaHHBIX;

e  Omnwucanue pemeHns KOHKPETHBIX 3aaHU.

KpuTtepun o11eHKH BBITIOJITHEHNSI CAMOCTOSTEILHOI PadoThI

OT4eT JOJKEH MOJHOCTBHIO YIOBJIETBOPATH YCIOBUIO 3adaud. B ciydae
HEKAUECTBEHHO BBIMIOJIHEHHBIX OTYETOB (HE COOTBETCTBYIOUIUX 3asBJICHHBIM
TpeOOBaHMIM) PE3yIbTUPYIONMIMM 0at 32 paboTy MOXKET OBbITh CHIKEH. CTylIEeHT
JIOJDKEH  MPOJAEMOHCTPUPOBATh  OTYETIMBOE UM CBOOOJHOE  BIaJICHUE
KOHIICTITYJTbHO-TTOHATUHHBIM aIlapaToM, HayYHBIM S3BIKOM M TEPMHHOJOTHEH.
Hannuue Bcex 0TUETOB SIBISETCA JOMMYCKOM K K3aMEHY.

Ha sk3ameHe o1eHKa «OTJIIMYHO» BBICTABISIETCSA CTYACHTY, €CIIA OH TIIyOOKO
¥ TMPOYHO YCBOWJI MPOTPAMMHBIA MaTepuaj, WCUYEPIBIBAIOIIE, TOCIEA0BATEIBHO,
YETKO W JIOTMYECKH CTPOMHO €ro HM3JIaraeT, yMEEeT TECHO YBS3BIBATh TEOPHUIO C
MPaKTUKOU, CBOOOAHO CHpPABIISIETCS C 3aja4aMH, BOIPOCAMU U JIPYTUMHU BUIAMU
NPUMEHEHUSI 3HaHUW, TIPUYEM HE 3aTPYJHSAETCS C OTBETOM MpPHU BUJIOM3MEHEHUU
3aJaHuil, HCIOJB3yeT B OTBETE MaTepuad MOHOTPaQUUECKON JHUTEpaTypHhl,
NPaBUJILHO OOOCHOBBIBAET NPHUHATOE pEUICHHWE, BJIAJCEeT Pa3HOCTOPOHHUMU
HaBBIKAMH W IPUEMaMHU BBITTOJTHCHHS MPAKTUYECKUX 3a/1a4.

OrneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIM OH TBEpPAO 3HAaeT
MaTepuay, TpaMOTHO M TIO0 CYIIECTBY H3JIaraeT e€ro, He JOIMyCKas CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABUIBLHO MPUMEHSIET TEOPETUUECKUE
MOJIOKEHUSI TIPU  PEIICHUH TMPAKTHUYECKUX BOIMPOCOB W  3aJay, BIAJEeT
HEO0OXOIMMBIMHA HaBBIKAMH M MIPUEMaMH WX BBITIOJTHCHUS.

OrneHka «yIOBIIETBOPUTEIBHO» BBICTABISIETCS CTYIACHTY, €CIIM OH HMEET
3HaHUS TOJHKO OCHOBHOTO MaTepHajia, HO HE YCBOWJI €ro JeTalied, MOMycCKaeT
HETOYHOCTH, HEJIOCTATOYHO NIPABUIIbHBIC (DOPMYITUPOBKH, HAPYIIECHHUS JJOTHICCKOMN
MOCJICIOBATEILHOCTH B U3JIOKCHHHM TPOTPAMMHOTO MaTepualia, HCIBITHIBACT
3aTPyIHEHHUS IPY BBITIOJIHEHUH MTPAKTUYECKHUX PaboT.

OrneHka «HEYIOBJICTBOPUTEIHHO» BBICTABISETCA CTYACHTY, KOTOPBIA HE
3HAET 3HAYUTEIHLHOW YaCTH MPOTrPAMMHOTO MaTepuaa, JOMyCKaeT CYIIECTBCHHbBIE
OIMOKHA, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyJIHCHHUSIMH BBITIOIHICT MPAKTHUCCKHC
pabotel. Kak mpaBuiio, oleHKa «HEYIOBICTBOPUTEIHLHO» CTaBUTCS CTyJEHTaM,
KOTOpBhIE HE MOTYT TPOAODKUTH OOydeHHe Oe3 IOTMOJHUTENBHBIX 3aHATHH IO
COOTBETCTBYIOILEU TUCIUIIIINHE.



VI. KOHTPOJIb JOCTUKEHMS LEJEN KYPCA

Kobl H 5Tambl OueHoYHBIE CPECTBA - HAMMEHOBaHHe
Ne KonTtposiupyemsie pa3zeibl / TeMbI
n/n AUCUHUILIMHBI (l)OpMﬂpOBaHl/lﬂ TeKy LMl KOHTPOIL NpoMeKyTOTHAS
KOMMNeTeHI Ui arTecTANNS
1 Paznenst 1-3. Mertpuueckue 3HaeT Konrtponbsnas padora 3ammra KOHTPOIBHOM
IIPOCTPAHCTBA. K-1 Vacer (T1P-6) paboTs!
HopmMupoBaHHBIE TPOCTPAHCTBA.
I'uap6epTOBEI IPOCTPaHCTBA Bnaneer
2 [K-1 3HaeT KonTponsHas pabota 3amura KOHTPOJIBHOU
Paznenst 46 Veer (I1P-6) paboTsL
JIuneiinble onepaTopsl.
JIuneitnple GyHKINOHAIBL. Bnageer
VYpaBHeHuUs c KOMIAKTHBIMU v
orepaTopaMu meer
Bnaneer

VIl. CHUCOK YYEBHOM JIUTEPATYPbI U HHOPOPMAIIMOHHO-
METOIUYECKOE OBECINHEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTeparypa

1. BacunbeBa A.b., TuxonoB H.A. Wnuterpansusie ypaBHenus, CII6: Jlanp,
2010r. - 160 c. http://e.lanbook.com/books/element.php?pll id=42
2. Ouxrtenronply M. Kypc nuddepeHnnarbHOro © — HMHTErPaTbHOTO

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

3. Ouxrtenronbny ['M. Kypc nuddepeHnnarbHOro ©  HMHTErPaTbHOTO
ncuucieHua: Ydueonuk. B 3-x tr. Tom 2, CII6: Jlamb, 2012 1. - 800 c.
http://e.lanbook.com/books/element.php?pll id=408

4, Ouxrtenronbly ['"M. Kypc auddepeHuraibHOrO U HMHTErPaTbHOTO
ncuucieHua: Ydueonuk. B 3-x tr. Tom 3, CII6: Jlamp, 2012 1. - 656 c.
http://e.lanbook.com/books/element.php?pll id=409

S. Konmoropos A.H., ®omun C.B. DnemeHThl Teopun (QYHKUUNA WU
dbyHKUMOHAIBHOTO  aHanmuza, M: ®wsmamiur, 2010 r. - 572 c.
http://e.lanbook.com/books/element.php?pll id=2206

6. Kypomr A.I'. Kypc Bwicmieid anredpsi, CII6: Jlaws, 2013 r. - 432 c.
http://e.lanbook.com/books/element.php?pll id=30198

1. Apnonenr B.M. OObikHOBeHHBIE muddepeHiuanbaple  ypaBHeHUs, M:
MIIHMO, 2012 T. — 341 c.
http://e.lanbook.com/books/element.php?pll id=56392
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http://e.lanbook.com/books/element.php?pl1_id=30198
http://e.lanbook.com/books/element.php?pl1_id=56392

8. [lerpoBckuit N.I'. Jlekuu no tTeopun 0OBIKHOBEHHBIX MU (epeHIIMaTbHBIX

YpaBHEHUH, M: duU3MaTIINT, 2015 T. — 208 C.
http://e.lanbook.com/books/element.php?pll id=59554

9. [TerpoBckuii W.I'. Jlekiuu 00 ypaBHEHHUAX C YaCTHBIMH MPOU3BOJIHBIMU, M:
du3MaTInT, 2010 T. = 404 C.

http://e.lanbook.com/books/element.php?pll id=59551
10. Typesuu A. II., Kopue B. B., Xpomo A. II. COopHuk 3amad 1o
dbynkuuonaisbHomMy  anHammszy, CII6:  Jlaws, 2012 r. - 192 ¢
http://e.lanbook.com/books/element.php?pll id=3175
11. Tamtmaxep @.P Teopus wmarpuu, M: @®usmariur, 2010 r. - 560 c.
http://e.lanbook.com/books/element.php?pll id=2155

JlonoiHUTE IbHAS JIUTEpaTypa

(neuammnole u 31eKmMpoHHBIE UOAHUA)
1. Axuesep H.M., I'mazman WM.M. Teopus JMHEHHBIX OIIEPATOPOB B
ruasoepToBOoM npoctpanctBe. M.: Hayka, 1966.
2. Handopn H., llBapi JIx. Jluneitnsie onepatopel. O6mas teopusi. M.: Mup,
1962.
3. Handopn H., HBapu k. Jluneiinsie onepatopsl. CrieKTpaiabHas TEOPHUS.
M.: Mup, 1966.
4. BaitnO6epr M.M. @yukuunonanbHbiid aHanu3. M.: IIpocsemenue, 1979.
S. Nocunna K. ®ynknnonaneHbeii aHanus. M.: Mup, 1967.
6. Kantoposuu JI.B., Akunos I'.Il. ®@ynkunonaneHblii ananu3.M.: Hayka,
1984.
7. JItoctepuuk JI.A., CoGone B. . DneMenTsl GyHKIMOHATBHOTO aHAU3A.
M.: Hayka, 1965.
8. Punx M., Caiimon b. Metoabl coBpeMeHHOM MaTeMatndeckoi ¢u3uku. T.1.
OyHKIMOHAIBHBIA aHan3. M.: Mup, 1977.
Q. Pynun V. @ynkuunonansHeiil ananus. M.: Mup, 1975.
10. Tpenorun B.A. ®ynknmonansabiid ananmus. M.: Hayka, 1980.
11. Tpenorun B.A., ITucapesckuii .M., Co6onesa T.C. 3amauu u ynpaxHeHus
no pyHkuroHanpHOMY aHanu3y. M.: Hayka, 1984.
12.  Jlrocrepuuk JILLA., CobGoneB B.M. Kpatkuit kypc QyHKIIHOHATHHOTO
aHaIu3a, CIIo: Jlans, 2009 T. - 272 c.
http://e.lanbook.com/books/element.php?pll_id=245
13. JleGener B.M. dyHKIIMOHATBHBIA aHATU3 W BBIYMCIUTEIbHAS MaTeMaTHKa,
M: dU3MaTiIuT, 2005 T. - 296 C.
http://e.lanbook.com/books/element.php?pll_id=59277
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14. CanmoBuuunii B. A. Teopus oneparopos. 5-e u3za. JIpoda, 2004. 384 ctp.
15.  Kupumio A. A., I'eummanu A. JI. Teopemsl u 3a1a4u (PyHKIIMOHATIBEHOTO
aHajauza. 2-e u3l., mepepad. u nomn. Mockra "Hayka", 1988. 400 ctp.

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOM CeTH
«HHTepHET»
http://libgen.io/ - kauru
http://sci-hub.io/ - craTeu
http://www.twirpx.com/ - KHUTH ¥ METOAMYECKHC YKa3aHUs

http://window.edu.ru/ - MeToguYeCKUE YKa3aHUsI
http://alexandr4784.narod.ru/ - xauru
http://egworld.ipmnet.ru/ru/library.htm
http://egworld.ipmnet.ru/en/library/mathematics.htm

CchUIKM Ha 3JIEKTPOHHBIE OUOINOTEKU:
http://eqworld.ipmnet.ru/ru/library/otherlibs.htm
http://w.ict.nsc.ru/books/textbooks/akhmerov/ - metoaudeckue ykasanus
http://ph4s.ru/books mat.html

Ilepeyenb HGOPMANUMOHHBIX TEXHOJIOTHIT M MIPOTPAMMHOI0 0OecneyeHmst

Onepanuonnas cucrema Windows.
Microsoft Office.

Kommunsitop ¢ CU+.

[TakeT npuknagHbix nporpamm Mathematica.
[MTakeT npuknagHbx mporpamm Matlab.
[MTakeT npuktaaHbix mporpamm Mathcad.

No ok whRE

[MTakeT npuknagHbx mporpamm Maple.
VIII. METOANYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUTIJIMHBI

1. PexoMeHganum 10 IUVIAHUPOBAHWUIO W OPraHU3aliM BpPEeMeEHH,
HEO0X0AMMOro JJsi H3YyYeHHUs] AUCHUIUIMHBbI. PEKOMEHIyeTcs Cleayromum
00pa3oM OpraHU30BaTh BpeMs, HEOOXOUMOE I U3YUESHHSI TUCIIUTUINHBI:

N3ydyeHne KOHCIEKTA JIEKIIMH B TOT K€ JeHb nociie jekuuu — 10-15 MunyT.

[ToBTOpEHME NEKLMH 3a ACHb Niepe cienytomei Jexuueil — 10-15 MmunyT.

N3yuenue TeopeTuueckoro marepuana rno yueOHUKY U KOHCHEKTy — | yac B
HEJIEIIO.

[ToaroToBKa K MPAaKTUYECKOMY 3aHITHIO M PEIICHHE JOMAIIHEro 3ajanus — 1
yac.
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Torma obmue 3arpaThl BpeMeHHM Ha OCBoeHHME Kypca «KoMmruieKCHbI u
QO YHKIMOHAIBHBIA aHAJIN3)» CTYyIE€HTAMU COCTaBAT OKOJIO 2,5 Yaca B HEJICIIO.

2. Onmcanue mNoOCIEI0BATEJIbHOCTH JAEeMCTBUMA CTyJeHTAa («CHeHapui
U3yYeHUA JUCHMILUIMHBI»). [Ipu n3ydeHnn Kypca ciieyeT BHUMATEIBHO CIIYIIATh
U KOHCNEKTUPOBATh MaTepHal, U3jJaraéMblii Ha ayJUTOPHBIX 3aHsATUAX. s ero
IIOHMMAHUS W  KA4eCTBEHHOIO  YCBOCHUS  PEKOMEHAYETCS  CleAyronas
IIOCJIEA0BATEIBLHOCTD JEUCTBUM:

1. Tlocne okoHYaHWsI Y4EOHBIX 3aHSATUW [JIs 3aKpEIUICHHUs MaTepuana
MPOCMOTPETh M O0AyMaTh TEKCT JIEKIMH, MPOCTYIIAHHON CEro/iHs, pa3o0paTh
paccMmoTtpeHHble puMepsl (10-15 MuHyT).

2. Ilpy mnoAroTtoBke K JEKIUH CIEAYIOWIEr0 JHA MOBTOPUTh TEKCT
peabIayIen JEKIUH, OyMaTh O TOM, Kakasi MOXeT ObITh ciieayromias Tema (10-
15 MunyT).

3. B Tedenwe Hemenu BbIOpaThb BpeMsa sl pabOThl €O CIELHATIBHON
JUTEPATYpOor B OMOIHMOTEKE U JUIsl 3aHATUN Ha KOoMITbloTepe (1o 1 gacy).

4. Ilpu 1DOATOTOBKE K NPAKTUYECKUM 3aHSATUSAM CIEAYIOLIErOo JHS
HEOOXOJMMO CHauajia IPOYUTATh OCHOBHBIE IOHSATHS M TEOPEMBI [0 TEMe
JoMaimHero 3afgaHvsd. [Ipy BBIMOTHEHWM 3aJaHUSI HYKHO CHayajaa IMOHSTh, YTO
TpeOyeTcss B 3ajaye, KaKoW TEOpPEeTUUYECKUU MaTepuaj HY>KHO HCIIOIb30BaTh,
HAaMETUTh IUJIaH pElIeHus 3anadn. Ecim 310 He mano pe3ynpTaroB, U Bel cnenanu
3ajlayy «1mo oOpasly» ayJIuTOpPHOW 3ajauyd, WIA U3 METOJMYECKOro Mocoous,
HY)KHO TIOCJI€ pEelIeHUs] Takod 3aJadu oO0QyMaTh XOJ PpELIEHUs U OompoOOBaTh
pEINTh aHAJIOTUYHYIO 33/1a4y CaMOCTOSITEIBHO.

3. PexkomMeHgaumM 10  HMCIHOJb30BAHHI)  MAaTepUAIOB  y4eOHO-
METOJAMYECKOr0 KOMILIeKca. PexoMeHayeTcss UCIoJIb30BaTh METOAUYECKUE
yKa3aHus U MaTepuaiibl N0 Kypcy «DyHKIIMOHAIBHBIN aHAIU3», TEKCT JIEKUUN, a
TaK)K€ AJIEKTPOHHBIE MOCOOMs, nMmeronuecss Ha cepBepe IIIkoiabl ecTeCTBEHHBIX
HayK.

4. Pekomenaauuu mo padore ¢ Jureparypoil. TeopeTnueckuii maTepual
Kypca CTaHOBHUTCS 0ojiee MOHSTHBIM, KOT/Ia JOMOJHUTEIBHO K MPOCTYITNBAHHUIO
JeKIUid u3ydaroTrcss u KHUTH. [loJe3HO HMCHoJib30BaTh HECKOJIBKO YYEOHUKOB,
OJIHAKO JIET4Y€ OCBOUTH KYpC, MPUIEPKUBASICh OJHOTO y4eOHHWKA M KOHCIIEKTA.
PekomenmyeTcsi, KpoMme «3aydMBaHUS» MaTephayia, JAOOUTHCA TOHUMAHUS
M3y4aeMOW TEMBbI AUCIUIUIMHBI. KpoMe TOro, o4eHpb IMOJIE3HO MBICICHHO 331aTh
cebe 1 mornpoOoOBaTh OTBETUTH HAa CJEAYIOIIME BOIPOCHI: O YEM 3Ta IJ1aBa, KaKue
HOBBIE TIOHSITUS B HEW BBEJICHBI.

5. CoBerbl MO0 MOATOTOBKE K J3K3aMeHY. [[OMOJHHUTENBHO K HU3YUYEHUIO
KOHCIIEKTOB ~ JIGKIIMH  HEOOXOAMMO  TIOJIb30BaThCsl  ydyeOHMKamu. Bwmecto
«3ayudBaHHI) MaTepuaja BaXXHO JOOUTHCA TOHUMAHUA H3YyYaeMbIX TeM



TUCHMIUTMHBL. [Ipy MOATrOTOBKE K SK3aMEHY HY)XKHO OCBOUTH TEOPHIO: pa3o0path
ONPENENICHNUS BCEX IOHATUM M YMCIECHHBIX METOAOB, PACCMOTPETh IPUMEPHI U
CaMOCTOATEJIBHO PEIIUTh HECKOJBKO THIIOBBIX 3a4a4 W3 Kaxaou Ttemsl. Ilpu
pelIeHnn 3ajad Bcerza HeoOXOIMMO KOMMEHTHpPOBATh CBOM JIEWCTBUS U HE
3a0BIBaTh O COAEPIKATEIBHON UHTEPIIPETALIUY.

6. Yka3zaHus Mo opraHu3anuv padboTbl ¢ KOHTPOJIbHO-U3MEPHUTEIbHBIMU
maTtepuajaMu. [Ipy NoaAroToBKe K KOHTPOJIBHON pabOTe WK SK3aMEHY
HEOOXOMMO CHavajia MPOYUTaTh TEOPHIO MO Kaxaou Teme. OTBevas Ha
IIOCTaBJICHHBIN BOMIPOC, IPEABAPUTENBHO CIIEYET OHATH, UTO Tpedyercs oT Bac B
JTAHHOM CJIy4ae, KaKOM TEOPETUUECKUI MaTepHrall

IX. MATEPHAJTBHO-TEXHUYECKOE OBECITEYEHUE
JTUCHUATITMHBI

1. MyneTumenuiiHas ayautopus (MyIbTUMEAMNAHBIN mpoektop Optima
EX542] — 1 mr.; aymmo ycmmutens QVC RMX 850-1 mir.; komonku — 1 mmir.;
HoyTOYK; UBII — 1 mT.; HacTeHHbI 3KpaH; MUKPOPOH — | IIT.) A mpoBeaeHUs
JeK1uii B popMate mpe3eHTaIuu.

2. YueOHBIM KOMIBIOTEPHBIM Kiacc W MyJIbTUMEIUMHBIA KIACC C
BBIXOJIOM B CeTh MIHTEpHET.

X. ®OHAbI OHEHOYHbBIX CPEJACTB

Jns quctunnvabl « QyHKIUOHAIBHBINA aHAJIN3) UCTIOJIB3YIOTCS CIECAYIOIIUE
OLICHOYHBIE CPEJICTBA:
B coorBerctBUM ¢ TpeboBanusamu DI'OC BO misg  arrecranuu

06yanOHII/IXCH Ha COOTBCTCTBHUC HX IICPCOHAJIBHBIX I[OCTH)KGHHIZ IMIAaHUPYCMBIM
pe3yjibTaTaM 06yLIeHI/I$I 10 JUCHOUIIIINHEC CO3JaHbl (I)OHI[I)I OICHOYHBIX CPCACTB:

Ne KonTposupyembie Kon xoHTpoMpyeMoii KoMIIeTeHIMH/TNIAHUPYeMble HaumeHoBanmne
n/n pa3aennl pe3yJabTaThl 00y4eHust OLIEHOYHOI'0 Cpe/IcTBA
U CIUILINHBI
(pe3yabTaThl 11O

pasaenam)
1 Teopernueckas yacte | IIK-1 CriocobeH cobupars, 00padaTsiBaTh H HHTEPIPETHPOBAT Pedepar, noxman,
JTaHHBIE COBPEMEHHBIX HayYHBIX HCCIEIOBAHHH, HEOOXOUMBIE MIPE3eHTAIHS YK3aMEH
JUIS (I)Ole/IpOBaHI/Iﬂ BBIBOIOB 110 COOTBETCTBYIOIIUM HAaYy4YHbIM
HCCIeI0OBaHUSIM
2 IK-1 Crniocoben cobuparb, 00pabaThiBaTh U HHTEPIPETUPOBATH KOHTPOJIbHBIE PaOOTHI

JIAHHBIE COBPEMEHHBIX HAYUHBIX I/ICCJ'ICJJ,OBaHI/lI\/'l, HCOGXOJII/IMI)IC OK3aMCH
JUIA q)OpMI/IpOBaHI/ISI BbIBOJIOB I10 COOTBETCTBYIOIIIUM HAyYHbIM
HCCIICIOBAHUAM

[IpakTuyeckas 4acTb.

Texkymasi arrecraumMs CTYIEHTOB II0 AWCHUIUIMHE «DYyHKIMOHAIBHBIN
aHaJIM3» MPOBOJUTCS B COOTBETCTBUHU C JIOKAJbHBIMU HOPMATHUBHBIMH aKTaMH
JAIB®Y B ¢popme KOHTPOJIBHBIX pabOT MO OLIEHUBAHUIO (PAKTUUECKUX PE3YJIbTaTOB
oOy4denusi cTyeHToB. OObEeKTaMu OLICHUBAHUS BBICTYIAIOT:




e  yuyeOHas OUCHUIUIMHA (aKTMBHOCTh HA 3aHATHUAX, CBOEBPEMEHHOCTH
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3aJaHUM, IIOCEIAEMOCTh BCEX BUIOB 3aHATHU 110
aTTeCTyeMOU JUCLUILINHE);

®  CTEIECHb YCBOCHUS TEOPETUUYECKUX 3HAHUM;

®  YpPOBEHb OBJIAJACHUS ITPAKTUYECKAMHU YMEHUSMH U HABBIKAMU;

®  pe3yJabTaThl CAMOCTOSITEIBHON paOOTHI.

IIpomexxkyTrouHas arrecTranus CTyZIEHTOB 1o JTUCLATUINHE
«DyHKIMOHAJIBHBIA AaHAJINW3» IPOBOAUTCA B COOTBETCTBHM C JIOKaJIbHBIMU
HOopMaTUBHBIMU akTamu /IBDY B Bume sk3amena B ycTHOW (opme (OTBETHI Ha
BOIPOCHI FK3aMEHALIMOHHBIX OUJIETOB).

Kpurtepun BbICTaB/ICHUSI OLEHKH CTYICHTY Ha IK3aMeHe 0 JMCUMIIINHE
«DYHKIUUOHAIBbHbIN AHAJIN3»

OneHka «OTJIIMYHO» BBICTABISETCS CTYAEHTY, €CIIM OH INIyOOKO M MPOYHO
YCBOMJI NMPOTPAMMHBIN MATEpHUAJI, WCUEPIIBIBAIONIE, ITOCIENOBATENBHO, YETKO WU
JIOTUYECKU CTPOMHO €r0 M3JIaraeT, YMEET TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOJHO CIIpaBIISICTCA € 3a/layaMiy, BOIPOCAMHU U APYTMMHU BUAAMU MPUMEHEHUS
3HAHUW, NPUYEM HE 3aTPYAHSAECTCS C OTBETOM NPH BUIOU3MEHEHWHN 3aJaHUM,
UCIOJIB3YET B OTBETE MaTepual MOHOIpa(HUuUecKoll JIMTepaTyphl, MPaBUIBHO
OOOCHOBBIBACT MPHUHITOE pEIICHHE, BIAJEET Pa3HOCTOPOHHUMH HaBBIKAMU MU
IIPUEMAMHU BBIIIOJIHEHUS NIPAKTUYECKUX 3a1a4.

OneHka «xXOpomo» BBICTABISAECTCS CTYACHTY, €CIM OH TBEPAO 3HAET
MaTepuall, TPaMOTHO U MO CYLIECTBY M3JIAraeT €ro, He JOMYyCKas CyIIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BOMNPOC, MPABWIBHO NPUMEHSAET TEOPETHUECKUE
MOJIOKEHHUSI TIPU  PEUIEHWHM NPAKTHYECKUX BOMNPOCOB M  3a4ad, BIIAJIEET
HEOOXOJMMBIMU HaBbIKAMH U IPUEMaMH UX BBITTOJIHEHUS.

OneHka «yZOBJIIETBOPUTEIBHO» BBICTABISIETCA CTYIAEHTY, €CJIM OH HMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepuasga, HO HE YCBOWI €ro [Jerajew, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOUYHO MPaBUIIbHBIE (POPMYIHPOBKH, HAPYIICHHS JIOTHYECKOU
MIOCJEA0BATENBHOCTH B M3JIOKEHUHW MPOTPAMMHOTO MaTepuasna, HCIbIThIBAET
3aTpyIHEHHMS PU BBIIOJIHEHUH MTPAKTUYECKHUX PaboT.

OuneHka «HEYIOBJIETBOPUTEIBHO» BBICTABIAETCS CTYAEHTY, KOTOPBIM HE
3HAET 3HAYUTEIBbHOM YaCcTHU IIPOTPAaMMHOI0 MaTepuania, JOIyCKAET CyIlECTBEHHbBIE
OLIMOKH, HEYBEPEHHO, C OOJBUIMMH 3aTPYJHEHUSMHU BBITIOJHSIET MPAKTUYECKHUE
paGotsl. Kak mpaBuiio, oneHKa «HEYIOBJIETBOPUTEIBHO» CTABUTCS CTYACHTAM,
KOTOpbIE HE MOTYT IPOAODKUTH 00ydeHHe Oe3 JOMOJHUTENbHBIX 3aHATHN IO
JVCLUTUIAHE.

BOHpOCbI AJIA IIOAITOTOBKH K IK3aMEHY



1. HepaBenctea I'enpnepa u  MuHkoBckoro. Ilpumepel  meTpudeckux

IPOCTPAHCTB.

2. CxonumocTtb. HenpepbhIBHOCTh METPUKH.

3. OTKpBITBIE U 3aMKHYTbhIE MHO>KECTBA U UX CBOICTBA.

4. [TpuHIMIT CKUMAIOIIMX OTOOPAKESHUIA.

S. [IpunoxxeHre NpUHLIKIIA COKUMAIOIINUX OToOpaskeHuH Kk 3agaue Ko,

6. KommnakTHOCTH B METPHUYECKHUX MPOCTPAHCTBAX. TeopemMbl O HEMPEPHIBHBIX
(GYHKIUSAX Ha KOMIAKTHBIX MHOXKECTBAX.

7. Kputepuit kommaktHocTH Xaycaopda.

8.  Kputepuii Apuena OTHOCUTENBHOH  KOMIIAKTHOCTH  MHOXECTB B

MIPOCTPAHCTBE HEMPEPHIBHBIX (PYHKIUH.

Q. JInnerinble HOPMHUPOBaHHBIE [IPOCTPAHCTBA. HenpepreiBHOCTD
anreOpanueckux omnepaunidi u HopMmbl. [Ipumepsr JIHII. Psasl B OaHaxoBbIX
POCTPAHCTBAX.

10. CporictBa ckaisipHoro mnpowusBeaeHus. OproronaneHOCTh. [Ipomecc
OpPTOTOHAIU3ALUN.

11. Teopema 00 OpTOrOHAIBLHOM PA3JIOKEHUH.

12.  Jluneitnsle omnepatopsl. HemnpepsiBHOCTP U oOrpaHuueHHOCTh. Hopma
oreparopa.

13.  Teopema 0 mpOAOHKEHUU OTIepaTOpa MO HEMPEPHIBHOCTH.

14, Oo6parumslie oneparopsl. OOIIMIA KpUTEPUN OOPATUMOCTH.

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

16. Teopema 06 oOpaTUMOCTH orepaTopa, OJIM3KOro K 00paTUMOMY.

17. [Ipunoxxenue TeopeM 06 0OPATUMOCTH K UHTETPAIBLHBIM YPAaBHEHHSIM.

18. Teopema Xana — banaxa o mpo0JDKEHUHN JTMHEHHOTO (PyHKITMOHAIA.

19.  CnenctBus TeopeMbl XaHa — banaxa.

20.  OOmwmit BuA (PyHKIIMOHATIOB B KOHKPETHBIX IIpocTpaHcTBax. Teopema Pucca
00 o6miem Bujie PyHKIIMOHATIA B TUIILOEPTOBOM MPOCTPAHCTRE.

21.  ComnpspkeHHBIN OmepaTop M TeOpeMa O €ro OTPaHHYEHHOCTH.

22. Cnabasg CXOIMMOCTh TOCJIEIOBATEILHOCTH 3JIEMEHTOB. EJIMHCTBEHHOCTH
npenena. CBsa3b O CXOAUMOCTBIO IO HOPME.

23.  KowmmakTHbie onepaTopbl. KOMIaKTHOCTH COMPSIKEHHOTO OIepaTopa.

24.  Teopus dpearonsma.

25.  Teopema I'mnbbepra — llImuara.

Tunosble 3a1aHus 1JIsl KOHTPOJbHBIX PadoT
3aganue 1.



1.  Ompenenure, ABISETCS JIM JAHHOE MHOKECTBO 3aMKHYTBIM, OTKPBITHIM B
npocrparctee C[a,b],CL[a,b]. Haiigure ero 3ambikanue, BHYTPEHHHE H
IPaHUYHBIE TOYKH B KaKJIOM YKa3aHHOM IIPOCTPAHCTBE.

1.1. M = {x(t)] x(a)x(b) = 0};

1.2. M = {x(t)| x(a) = x(b) };

13. M = {(x@[x(t) <1, vt e[ab] |;
1.4. M = {x(t)| x(a) > 0};

15. M = {x(t) C'[a,b]| x(a) =0};

2. Jlis  gaHHOrO MHOXKecTBa M BBIACHUTB, SBJIIETCA JIM  MHOXECTBO
B= M NI OTKpBITHIM, 3aMKHYTBIM, OTPaHHYEHHBIM B Iy,

21. M :{x:xkgé,kzlz...}, p=1

22. M={x:0<x <lk=12.}, p=o;

{
23. M={x:1x, >0k=12.}, p=2
2.4. M = { z <1,k=1,2...}, p=2;

25. M={x:ix =.=%x=0k=12.}, p=2
3. HBHH@TCH JIX TIIOCJICAOBATCIIBHOCTDH Xn II0CJICAOBATCIIBHOCTBIO KOIHI/I B

npoctpancTBe E . Haiitu ee mpenmen, ecnu oH CyIecTBYyeT.

-4
e’" tgQ, _
3.1. t) = . E=L]01{;
X, (t) 0 1o L,[0.1]
sinnt, teQn[-12],
3.2. t) = , E=L[-12];
(1) t2+n—13, te[-12]\Q L[]
ne™, t ek,
3.3. t) ={+3 ,E=1L,[01];
% = tefor)\k. 510
3.4, xn(t)z{m’ te[-20nQ , E=L[-20];
" te[-20\Q
, 1
35. x ()= t+F’ LIS , E=L[-11];

cos(n+t), te[-11nK.



3apanue?.
1. Omnpenenute, SBIAIOTCA JU JBE HOPMBI HXH1 5 HXH2 SKBUBAJICHTHLIMH B

HOPMHpOBaHHOM  mpoctpancTe  C°[a,b]  1Ba  pasa  HempepbIBHO-
nuddepeHpyeMbIx Ha oTpeske [a,b] dhyHximii.

L1 Xlezpg py 1 X =[x @)+ x" @) + % cpa -

L.2. X2y 1 [X] = (X @)+ X ey + X legarn

; 2 % "
13 Wagy 1 X = (TR "+

L4 [x], = |x(@)] +[x @) + X oga g 1 X, = %@+ Xy + X N

b %
15. I, = X(@) + @)+ gy 1 X, = (FIxCOF )

2. IIpoBepuTh, CXOAUTCS JIU P 2. X, B HOPMHUPOBAHHOM IIPOCTpaHCTBE L.
k=1

Akt _ g2
2.1.X (t) T, E= C[O’l];
22 tk tk+1 CO
: E =C[0];
U [0.4]
1
2.3. X (t) = 5—. E =C[0/1];
() t? +n? [04]
2.4. x,(t)=t?"",  E=C[0]];
t
25. x (t)= , E =C[0,1];
(1) 1+n*t? [04]

3. B rumsbeproBoM mpocTpaHcTBe L, HailiTM mNpoeKIUIO 3JIeMEHTa X, Ha
MOAMPOCTPAHCTBO L.
11 1 1 1
3'1'X0:(§’32""3_k j ) L:{aX+By'a’BER1Xk:5_klyk:6_k};
3.2. xo_(l,l,. 1
2'3 7k’

.j , L={ax+By:a,p eR;x=(110,..),y =(100,..)};
3.3. %, =(01120,..), L= {x: é;‘—i —0 x,= o};

3.4. X, = @ii) , L={ax+By:a,p eR;x=(1,010,..),y = (1110,..)}

3? 3¢
{ iﬁ: xl—xszo};

35. X, = (1,0,% ,0,1,0,..)



3ananme3.
1. SBnsroTcs JIM OTHOCHTENBLHO KOMIIAKTHBIMH CIIEAYIONIME MHOXECTBA B
npocrpanctse C[0,1]?

1.1. M = {t”: ne N};
1.2. M = {sin(nt): ne N};
1.3. M = {sin(n+t):n e N};
1.4. M = {cog(n+t):n e N};
1.5. M = {sin(oc t) o e(O,l)};
2. . SIBnserca mu MHOXKeCTBO M OTHOCHUTEIILHO KOMIIAKTHBIM B IMPOCTPAHCTBC

I,? B ciayuae mojo>XUTeNbHOTO OTBETA MOCTPOUTH Il MHOMKECTBA KOHEUHYIO &-
ceth juta €=0,1.

21. M :{x:\xkk%,k eN}, p=2;

22. M = x:\xk\<$,k eN}, p=1

(el <
2.3. M:{x:\xkkkiz,keN}, p=1
2.4. M:{x:\xkki,keN}, p=1
i
1

1
25. M :{x:\xl\zl,\XZK\<2—k,\x2k+1\<— k eN}, p=1

32k !

3. Jlokazarb, 4TO MHTETPATBHBIN OMEPaTOp C BHIPOXKICHHBIM SAPOM SIBIISICTCS
JMHEWHBIM ¥  OTrpaHMYeHHbIM omeparopoMm, eciu  A:Cla,b]— Cla, B].

Brruncnute HOpMy orieparopa.

1
3.1 A:C-L1] > C[01], Ax(t) = [s(1+1)x(s)ds;
-1

1
3.2. 4:C[-2,2] > C[3,5], Ax(t)= j (ts + s2¢2)x(s)ds ;

P
3.3. 4:C[0,1]] > C[-1,2], Ax(t)= f (1+12 + 8)x(s)ds
0

1
3.4. A:C[-1,2]1> C[-2,1], Ax(t) = [(1+1)s’x(s)ds’
-1



1
35. 4:C[-2,1] > C[13], Ax(t)= [te""sx(s)ds;
-2

3ananuned.

1. Beraucnuth HOpMy onepaTtopa A4, AeicTByromero u3 X B Y.
1

1.1. x=LJ0]1], Y= Ly [0.1], Ax(t) = j s(L+)x(s)ds ;
2

0

1
12. X=L,[-11], Y=L [-12], Ax()= [s*Cx(s)ds;
2
-1

Xy

X Xy J
NERN i e

13. X=1I, Y=, sz(o,

X X

Xk .
|

B0
15. X =L,0], Y=C[-L1], Ax(t)= jzszx(s 2)ds;
0

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

2. Haiiti  compspkeHHbI omepatop A K omeparopy A:l, > 1,,

JEeHUCTBYIOIIEMY TI0 ciieayromumM dhopmyiiam. byaer i 4 camo conpsoKeHHBIM?
2.1, Ax=(x,,x3,...), x=(x,%,,...)EL,;

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

23. Ax=(0,0,¢,x,,...), a; €C, i=12,..., x=(x;,%,,..)EL,;

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

25. Ax=|0,..0,x,... = )EL;
X L ERRRS axla }7 X (x13x29 )E 2

n—1
3.  SlBmAloTCS M BIOJHE HEMPEPHIBHBIMHM  CIEAYIONIME OIepaTopbl Kak
otobOpaxenue £ B E?

31 E=lo], Ax(r)=x(0)+zx@+t2xa);
32. E=[0]1], Ax(t)=x{);

33, E=C[-Ll], Ax(f)= %(x(t) x(=1);

34. E=C[0]1], Ax(t)= jzx(r)dz';
0

1
35. E=C[0]], Ax(t)=]e"ne(s)ds;
0



4. HailTn Bce pelleHMs CIEIYIOUUMX HHTErpalbHbIX YPaBHEHHU NpPH BCEX
3HaueHHsX A#0 W Tpu Bcex 3HAUCHHAX NapameTpoB @, D, ¢, Bxomsmux B
CBOOOJIHBIN YJICH ATUX YpPaBHEHUH.

4.1. x(t)-A[cos(t+s)x(s)ds =asint+b;
0

1

4.2. x(t)—A[(ts+1)x(s)ds =at® + bt +c;
21

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

-1

1
4.4 x(t)- 4] ;(ts +s%t? )x(s)ds =at +b;
1

45, x(t)— 2 [ [5(ts) + 7(st)% K(s)ds = at + bt 3;

Kpurepuu oueHuBaHusI KOHTPOJbHOH PadoTHI

Pe3ynbTaTom paboThI SIBISIETCS OTYET.

B mnpouecce MNOArOTOBKM OTYETOB y CTYJIEHTOB pPAa3BUBAIOTCS HABBIKU
COCTAaBJICHUSI THCbMEHHOM JOKYMEHTAallUM W CUCTEMATH3alUd HWMEIOLIUXCS
3HaHul. [Ipy cocTaBieHUN OTYETOB PEKOMEHAYETCS MPUIAEPKUBATHCS CIEAYIOIIEN
CTPYKTYpHI:

e [IlocraHnoBka 3amauu;

e  Meroa peuienus;

o  Cnenuduxaius UCMOIb3yeMbIX (YHKIIUNA U TUTIOB JaHHBIX;
e  OnucaHue peueHus KOHKPETHBIX 3aJaHUM.

Otuer mo paboTe JOJKEH MOJHOCTHIO YAOBJIETBOPATH YCIOBHIO 3a1ayu. B
CIy4ya€ HEKAuYE€CTBEHHO BBIIIOJHEHHBIX OTYETOB (HE COOTBETCTBYIOUIUX
3asiBJICHHBIM TPEOOBaHUSIM) PE3YJIbTHPYIOMUNA Oalll 3a paboTy MOXKET ObITh
cHKeH. CTyIeHT IOJDKEH TMpPOJIEMOHCTPUPOBATh OTYETIMBOE U CBOOOIHOE
BJIQJICHUE KOHIENTYaJIbHO-TIOHSTUMHBIM anmapaToM, HAyYHBIM S3bIKOM U
TEPMHUHOJIOTHUEN.



