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PABOYAS ITPOTPAMMA JIUCHUTTIJIMHBI
DYHKYUOHATLHLI AHAU3
Hanpasnenue noocomosxu 02.03.01 Mamemamuxa u KomnviomepHvle HAYKU
(Ilpoepammer baxanaspuama «IIpuxnaonas Mamemamura u KOMRbIOMEPHbLE HAYKUY)

dopma MoArOTOBKU OuHAs

Kypc 3 cemectp 6

sexnmy 18 gac.

npakTudeckue 3anstus 00 vac.

nmabopaTopHbie paboTs! 36 Jac.

B TOM umcie ¢ ucnonbzoBanuem MAO jiek. 00 gac. / mp. 00 gac. / 1a6. 00 yac.

BCEr0 4acoB ayJANTOPHOI Harpy3ku 54 yac.

camocrosTenbHas padora 63 vac.

B TOM YHCJIE Ha MTOJI'OTOBKY K 9Kk3aMeHy 36 Jac.

KOHTPOJBHEIC PabOTHI (KOTHMYECTBO) 2

KypcoBasi paboTa / KypcoBO# MPOEKT He HPeIyCMOTPEHbI

3a4eT He MPeyCMOTPEHBI

JK3aMeH 6 cemecTp.

Pabouas mnporpamma cocraBlieHa B COOTBETCTBMHM C TpeOoBaHMAMU DeepaibHOTO ToCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa Mo HampaieHuio noAarotoskud 02.03.01 MaTemMaTHKa M KOMINbIOTEPHbIE HAYKH
YTBEPKICHHOTO NMpHKa3oM MuHncTepcTBa 00pazoBanus u Hayku PO ot 23 asrycra 2017 r. Ne807 (¢ m3MEHEHHSIMH
Y JIOTIOJTHEHUSIMHU ).

PaGouast mporpamMma oOcyxAeHa Ha 3acelaHMU JEMNapTaMEHTa, MAaTeMaTH4ecKOro U KOMIBIOTEPHOTO
MoJIeupoBaHus IpoTokos Ne 6 ot «25» mapta 2022 .

UpPEKTOp AenapTaMeHTa e CymeHko A.A.
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OO0opoTHas cTOpoHa TUTYJILHOrO 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) (1.0. damumus)

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

[IpoToxkoi oT « » 20 1. Ne

3aBeayrouuii kageopot

(oamcp) (1.0. damumus)



. HIEJA U 3AJAYU OCBOEHUA JUCIIUITJIMHBI:

Lenb: [Ipuobperenue y oOydaromuxcss HEOOXOIUMOTO AJisi OCYIIECTBICHUS

npodecCHOHATBHON 1eATeTbHOCTH YPOBHS KOMIIETEHITHH.

3amauu:

®  OCBOGHHE METOJOB pEIICHHUs 3a/Jad COBPEMEHHOM MNPUKIATHON
MaTEMaTHUKH C UCIOJIb30BAHUEM METOJIOB KOMIJIEKCHOTO aHAJIN3a,;
e  (dyHaameHTaIbHOE IpOrpamMMoi

WU3yYCHHE  IPEAYyCMOTPEHHBIX

OIIPENICIICHN, CBA3CH MEKIYy HUMH,

COCTABJIAIOIIUX TEOPETUUYECKUN (YHIAMEHT JjIsi ONMHCaHUsi U pa3pabOTKu

TEOpEM, HUX JOKa3aTeIIbCTB,
MaTeMaTUYECKUX MOJiesield 00BEKTOB pPa3InUHON IPUPOIBI;

e  HayyHO-HCCIIe[OBaTelbckasi paboTra B 00JacTH HMH(POPMALIMOHHBIX
TEXHOJIOTM M MaTeMaTHUYeCKOr0 MOJEIUPOBAHMS, CBSI3aHHOU C BHIOOpOM
HEOOXOAMMBIX METOJIOB M AJITOPUTMOB, HCIOJB3YEMBIX B Pa3IUUHBIX

TCXHUYCCKUX CUCTCMAX,

L N3YyUCHHC HOBBIX HAYYHBIX PC3YyJIbTAaTOB, HaquOﬁ JIUTCPATypbl H

HCIIPCPBIBHOMY HpO(bGCCI/IOHaJIBHOMy CaMOCOBCPIHICHCTBOBAHUIO.

Oo6menpodeccnoHaIbHbIE KOMIIETCHIIMM BBIMTYCKHUKOB W WHIUKATOPBI

JOCTHKCHUA:

HaumenoBanue
KaTeropuu (rpynnbi)
o0menpodgeccHoHaAIbLHBIX
KOMIIeTeHIM I

Kon u HanmeHoBaHue
o0menpogeccHoHAJLHONH KOMIIETeHIUH
(pe3yJIbTaT 0CBOEHMS)

Koa n HauMeHOBaHHE HHIMKATOPA
OCTHIKEHHSI KOMIIeTeHIIUH

OIIK-1 CriocobeH KOHCYJIBTHPOBATh U
MCIIONB30BaTh (HyHIaMEHTATbHbIC 3HAHHS B
00J1aCTH MaTEMaTHIECKOTO aHaIH3a,
KOMIUTEKCHOTO U (DYHKIIMOHATIHFHOTO aHAIM3a
anreOpsl, aHATUTHIECKOM TeOMETPHUH,

1 depeHIMaTBEHON TeOMETPUH |
TOHOJIOTUH, AU((epeHIINATBHBIX YPaBHEHHI,
JIMCKPETHON MaTeMaTHKU U MaTeMaTHYECKOM
JIOTHKH, TEOPUH BEPOSTHOCTEIA,
MaTeMaTHIECKOM CTATUCTHKY U CITyYailHBIX
MPOLIECCOB, YHCIIEHHBIX METOIOB,
TEOPETHIECKON MEXaHHUKH B
podhecCHOHATILHOMN eI TENBHOCTH

Teopernueckue u
MPAKTHYECKUE OCHOBBI
pogecCHOHATBHOM
NS TeTbHOCTH

OIIK-1.1 ucnonb3yet B npohecCHOHANBHOM
JESATEIIbHOCTH OCHOBBI MATEMaTHYECKHX
JIMCLHILTHH

OIIK-1.2 pemaer craHIapTHBIE
npogeccrHoHaNbHbIe 3a1a4K C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U OOIIEHH)KEHEPHBIX
3HAHUI{, METO0B MaTEeMaTHIECKOTO aHAJIN3a 1
MaTeMaTHYEeCKOT0 U KOMITBIOTEPHOTO
MOJICITHPOBAHUS

OIIK-1.3 ocymiecTBIsI€T TEOPETUIECKOE I
SKCTICPHMEHTAIILHOE HCCIIEJOBAaHNE 0OBEKTOB
npodeccnoHaIbHOM NesTeTbHOCTH

KO}I 1 HAUMCHOBAHUE MHAUKATOpa
JAOCTHKCHHUSA KOMIICTCHIIUH

HanmeHoBaHMe noka3aTeJ/isi OLeHUBAHMSA
(pe3yabTaTa 00y4eHHusl 0 JUCHHUILIMHE)

3HaeT OCHOBHBIE MOJIOKEHHUS TEOPUU MHOXKECTB, TEOPHH TIPEAEIIOB, TEOPHU
PSLIOB M APYTUX (PYHIAMEHTATBHBIX JUCIHILIIH

OIIK-1.1 ucronmp3yet B pohecCHOHANBHOM

nx

JACATCIIBHOCTU OCHOBBI MATEMATHUYCCKUX
JUCIUILINH

YMeeT BBIUUCIATH [IPE/ICIIBI, MPOU3BO/IHBIC U HHTEIPAJIBI OT AIEMEHTaPHBIX
GyHKUMi, pemate aHATUTHYeCKH AuddepeHnnaIbHble ypaBHeHUs

BiiageeT MeToaMu IOCTPOCHUSI MPOCTENIINX MaTEMAaTHYECKUX MOJIENIEN
THIIOBBIX PO EeCCHOHATBHBIX 3314

OIIK-1.2 pemraer crangapTHEBIE
npodeccHoHaNbHbIE 3a1adl C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIEHHKEHEPHBIX
3HAHUH, METOI0B MaTEMATUUECKOTO aHAIN3a U
MaTeMaTU4IECKOTO U KOMITBIOTEPHOTO
MOJIEIUPOBAHUS

3HAaeT OCHOBHEIC IIOJIOKEHHMS IIH(i)(i)epeHHI/IaJH)HOFO, HUHTETrpaJIbHOTO
HUCUYUCIICHUA, METOJbI UCCIICTOBAHUSA q)yHKHI/Iﬁ

YMeer npoBOIUTh UCCICAOBaHME (QYHKIUI METOAaMHU MaTEMaTHUECKOTO,
KOMIUICKCHOTO ¥ (DYHKIIMOHAJIBHOTO aHAJIM30B

BﬂageeT METOAaMU NNOCTPOCHU (1)I/I3I/I‘leCKI/IX, MAaT€MaTHYCCKUX U
KOMITBIOTCPHBIX Mozenen CTaHJAapPTHBIX HpO(beCCI/IOHaHI)HI)IX 3aza4d




Kox n HauMeHoBaHUe HHAMKATOPA HanmeHoBaHMe MOKa3aTes1 OLEeHUBAHUS
JOCTHKEHHs] KOMIeTeHIIHH (pe3ysbTaTa 00y4YeHMsi 10 JTHCHHUILTHHE)

3HaeT MeTOBI 00PAOOTKH U HHTEPIPETAIIUH JAHHBIX COBPEMEHHBIX HAYYHBIX
HCCIIe JOBAaHUH

OIIK-1.3 ocy1iecTBIsIET TEOPETUIECKOE 1

Ymeer CO6I/IpaTB, 06pa6aTbIBaTL 1 UHTCPHPETUPOBATH JaHHBIC COBPEMEHHBIX
OKCIICPUMEHTAJIBHOC UCCIIEIOBAHNUC 00BEKTOB I

HaY4YHBIX HUCCIIeTOBAaHUN

npodecCHOHANEHOH AesSTeNEHOCTH
Buiajeer HaBBIKaMU IPUMEHEHUSI, HHTEPIIPETUPOBAHHS JaHHBIX

COBPEMCHHBIX HAYYHBIX HCCIICIOBAHUI

Jns  GopMupoBaHMS BBINICyKAa3aHHBIX KOMIIETEHIIMM B paMKax JUCHUILUIMHBI
«DYHKIIMOHAJILHBIA aHATU3» TPUMEHSIOTCA CICAYIOIIME METOAbl aKTHUBHOTO/
WHTEPAKTUBHOTO OOYUYCHUS:
®  TMpEe3CHTAIMU C WCIOJIb30BAaHUEM JIOCKH, KHHWI, BHJICO, CIIANIOB,
KOMITBIOTEPOB | T.II., C TIOCIEAYIOIINM OO0CYKICHUEM MaTepUaJIOB,
e oOparHas CBs3b C (OpMUpPOBAaHHMEM OOIIEro IpeAcTaBieHus 00
YPOBHE BJIaJCHUS 3HAHUSIMHU CTYIACHTOB, aKTyaIlbHBIMU ISl 3aHSTHS,
e pa3MHHKAa C BOMPOCAMH, OPHECHTHPOBAHHBIMH HAa BBICTPAWBAHUC
JIOTUYECKOM IETOYKH W3 TMONYYEHHBIX 3HAHWUU (KOHCTPYHPOBAHHE HOBOTO
3HaAHUA),
e paboTa B MaJBIX TpyIIax (JaeT BCEM CTyIACHTaM BO3MOXKHOCTH
y4acTBOBaTh B paboTe, MPaKTUKOBAaTh HABBIKM  COTPYIHUYECTBA,
MEXKJIUYHOCTHOTO OOIIICHMS).

1. TPYIOEMKOCTH JMCHMILINHLI M BUJIOB YUEBHBIX
3AHSATHN O JUCHMILIAHE

OO01mmas TpyI0eMKOCTh JUCIMILIMHBI cocTaBisieT 4 3auéTHbie equHuipl (144
aKaJCMHUCCKHX Yaca).

(1 3aueTHas eqMHULIA COOTBETCTBYET 36 aKaJIeMUUYECKUM Hacam)

Bunamu yueOHbIX 3aHATUN U paOOTHI 00YYaIOIIErocs Mo AUCIHUIUIMHE MOTYT
SABJIATHCS:

O6o03HaueHme Buzpl yueOHBIX 3aHITHH 1 pabOThl 00yYaIOIIerocs
Jlex Jlexmm
JIab JlaboparopHsie pabOTHI
IIp [IpakTHueckue 3aHATUS
OK OmnunaiiH Kypce
CP CamocrosTenpHas pabota 00ydaromerocsi B nepuo]] TeOPETUIECKOro 00yyeHus
KoHTposth CamocrosiTensHast paboTta 0Oydaromerocs u KOHTaKTHas pabota oOyuatomierocs c
MPETOAABATENEM B IEPHO MPOMEKYTOYHON aTTeCTaluU

CtpykTypa JUCHUTIIAHBIL:
dopma o0ydeHus: — OYHasl.

Kosmm4ecTBo 4yacoB 1mo Buaam y4e0HbIX
o 3aHATHI B padoThl 00y4aloIIerocs
= 2 DopMbI
HanmeHoBanue pasiesa g = .
Ne S 3 NMPOMEKYTOYHOIA
JMCIMILTHHE! @ g S oy = & B aTTecTalHu
o = = = =) O | £
(=]
=
1 | Pazmen 1. Merpuueckue 6 2 6 63 27 JK3aMeH




MIPOCTPAHCTBA
2 Pasnen 2. HopmupoBaHHbIE 2 6

MPOCTPAHCTBA
3 Paznen 3. T'uns6epToOBBI 2 6

MPOCTPAHCTBA
4 Pa3nen 4. JIuneiinolie 4 6

OTepaTophI

Pa3pnen 5. JIunetinbie

(yHKIMOHAJIBI 1
5 COTIpsKEHHbBIE 4 6

MIPOCTPAHCTBA

Paznen 6. YpaBHeHus ¢
6 KOMITAKTHBIMH 4 6

omiepaTopamMu

Hroro: 18 36 63 27

I1l. CTPYKTYPA Y COAEPKAHUE TEOPETUYECKOMN YACTH
KYPCA
6 cemecTp.
Paznen 1. MeTpuuyeckue nNpoCcTpaHCcTBA.
Tema 1. Metpuka. IIpumepsl npocTpancTB. MHOXKECTBA B METPUYECKHUX
pocTpancTBax. CXOAMMOCTD U ITOJHOTA.
Tema 2. [IpuHIMI CKUMAIOIMX OTOOPaXKEHUM U €ro MPUII0KEHUS.
Tema 3. KOMIIaKTHOCTh B METPUYECKHUX ITPOCTPAHCTBAX.
Pa3znen 2. HopmupoBaHHbIe IPOCTPAHCTBA.
Tema 1. Hopma. IIpumepst npoctpancts. [loanpoctpancTtsa. Psabl.
Tema 2. Bnoxenus npoctpancts. Komnakraocts B JIHII.
Paznen 3. 'miab0epToBBI NPOCTPAHCTBA.
Tema 1. Ckangpasle npousBeneHus. IIpoeknuu. Teopema 00
OPTOTOHAJIIBHOM PA3JI0KEHUH.
Tema 2. OpTOroHajIbHbIE CUCTEMBI
Pa3znen 4. J/Inuneiinbie onepaTopsbl.
Tema 1. [IpocTpaHCTBO JIMHEMHBIX HETIPEPHIBHBIX ONEPATOPOB
Tema 2. O6paTuMOCTh ONEPATOPOB. 3aMKHYThIE onepaTopsbl. [Ipunoxenus.
Tema 3. IlpuHuumnel JuHEWHOro a”anu3a: TeopeMa banaxa o
roMmeoMoppuszMe, TeopeMa O 3aMKHYTOM TIpauke, MNPUHIMI OTKPBITHIX
OTOOpaXEHUM.
Paznen 5. J/Inuneiinbie pyHKIHUOHAJIBI M CONPSKEHHBbIE MPOCTPAHCTBA.
Tema 1. JIuneitasie pynknuonansl. Teopema Xana-banaxa.
Tema 2. CompsikeHHbIe pocTpancTBa. Crabasi CXOIUMOCTb.
Tema 3. ConpsikeHHbBIE ONIEPATOPHI.
Pa3zges 6. YpaBHeHHsI ¢ KOMIIAKTHBIMHU ONIEPATOPAMM.
Tema 1. Cnextp oneparopa. Teopema I'uns6epra-IlImuara.
Tema 2. Ypasuenuss @penroiabma



IV. CTPYKTYPA M COJEP)KAHUE ITPAKTUYECKOM YACTH

KYPCA U CAMOCTOSATEJBHOM PABOThHI

1. IIpocTpancrBa

1.

7.

Axcuomsl MeTpuku. IIpumMepsl MeTpuyecKHX IpOCTpaHCTB. CXOAMMOCTS.
[ITapel B METPUYECKUX ITPOCTPAHCTBAX.

CXomMMOCTh  TOCJIEOBAaTENbHOCTEM B KOHKPETHBIX  METPUYECKUX
npoctpancTBax. I[lomHple  Merpuueckme  mpoctpaHcTBa.  [Ipumepsr
ITOIIOJIHEHUH.

HenpeppiBHOCTD OTOOpaKEeHUI B KOHKPETHBIX METPHUYECKUX
IIPOCTPAHCTBAX.

[Mpunuun  cxumaronmx ortoOpaxkeHui. Ilpumenenune Kk cucremMam
areOpanvyecknx ypaBHEHUHN U K UHTETPAJIbHBIM YPaBHEHUSM.
KoMnakTHOCTh B METpUYECKUX MPOCTPAaHCTBaX. ccnenoBanne KOHKPETHBIX
cucTeM QyHKLIHM.

['mnebepToBO mpocTpancTBO. [lpolecc opToroHaiM3anuu U NOCTPOEHUE
CHUCTEM OPTOTOHAJIBHBIX MHOTOUYJIEHOB.

KonTponbhas pabota

2. Onepartopsi

1.

o

[Ipumepsl orpaHudeHHbIX omnepatopoB. Hopma omeparopa. Berumcnenue
HOPMBI oreparopa. PaBHOMEpHas " CUJIbHAs CXOUMOCTH
ITOCJIEA0BATEIBHOCTEN ONIEPATOPOB.
HccnenoBanre 00OpaTuMOCTH OTIEPATOPOB.
Jluneiinple  orpaHuueHHble  (yHKUMOHANbl.  MccimenoBanue — cnaboi
CXOJMMOCTH TIOCJIEIOBATEIbHOCTEN AIEMEHTOB U (DYHKIIMOHAJIOB.
Bnonne HenpepeiBHbIE onepartopbl. IIpumepsl BIIONHE HENPEPBIBHBIX
OIIEPaTOPOB.
ComnpsKeHHbIE U TUILOEPTOBO COMpPSIKEHHBIE onepatopsl. [Ipumepsr.
HccnenoBanrie ypaBHEHUH € BIIOJIHE HETIPEPBIBHBIMU ONIEPaTOpPaMHU.
KoHTtposnbHas pabota

V. YYEBHO-METOANMYECKOE OBECIIEYEHHE
CAMOCTOSTEJIBHOM PABOTHI OBYUAIOWIWUXCS (1 OHJIAHH

KYPCA IIPH HAJIUYHN)

Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEILHOU paboThI

0Oy4Yarommxcst Mo JUCHUILUIMHE BKIIFOYAET B ce0s:

e IUIAH-Tpa(UK BHIMOJHEHUS CAMOCTOSTEIHLHON pabOThI 1O AUCIUILIIMHE, B
TOM YHCJIE€ MPUMEPHbIC HOPMbI BPEMEHHM HA BBIMOJHEHUE IO KAXKIOMY
3aJ]aHUIO;



e METOAMYECKHE PEKOMEHJALMU 110 BBIIOJHEHUIO 3aJaHuid Ui
CaMOCTOATENbHON padOTHI;

e TpeOOBaHMSA K MPEIACTABICHUIO M  OQOPMIICHHIO  pe3yJIbTaTOB

CaMOCTOATENBbHON padOTHI;

* KPUTCPUHU OLUCHKH BLIIIOJIHCHUSA CaMOCTOSITEJIbHOM pa6OTI>I.

IVIAH-TPAQUK BHINOJHEHUSI CAMOCTOSTEIbHON PadoThI

N IIpumepHBbIE HOPMBI ®opma
. Bua camocTosiTe1bHOI padoThI BpeMeHHU Ha
n/n KOHTPOJIsA
BbINOJIHEHHE
1 PaboTta Hax KOHCIIEKTOM JIEKI[HH, TMOArOTOBKA K KOHTPONBHOH paboTe: 1 wac
Mertpuueckue 1 HOpMHPOBaHHBIE MPOCTPAHCTBA
2 Pabora Hax KOHCIIEKTOM JIEKIMH, ITOJrOTOBKA K KOHTPOJIBHOH paboTe: 1 wac
Merpuueckne 1 HOpMHPOBaHHBIE IPOCTPAHCTBA
3 Pabora Hax KOHCIIEKTOM JIEKI[HH, TTOArOTOBKA K KOHTPONBHOH paboTe: 1 wac
Mertpuueckue 1 HOpMHPOBaHHBIE IPOCTPAHCTBA
4 PaboTa Haj KOHCIIEKTOM JIEKLUH, MMOJrOTOBKA K KOHTPOJBHOH padoTe: 1 wac KonTponbhas
Mertpuueckue 1 HOpMHPOBaHHBIE IPOCTPAHCTBA paboTta
5 Pa6oTa HaJT KOHCIIEKTOM JICKITHH, TIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
I'ib0epTOBBI MPOCTPAHCTBA
6 IMonrotoBka K KOHTPOJIEHOU padote: ['MIb0epTOBBI MPOCTPAHCTBA 8 yacoB
7 Pabora HaJ KOHCIEKTOM JIEKIHH, OATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
I'us0epTOBBI MPOCTPAHCTBA
8 Pabora HaJy KOHCIIEKTOM JIEKIMH, IOATOTOBKA K KOHTPOJILHOH paboTe: 1 wac KonTponsHas
I'ib0epTOBBI MPOCTPAHCTBA paboTta
9 PaboTa HaJT KOHCTIEKTOM JICKITHH, TIOATOTOBKA K KOHTPOJBHOI paboTe: 1 wac
JInneiinble onepaTopsl
10 Pabora HaJ KOHCIIEKTOM JEKIHH, OATOTOBKA K KOHTPOJILHOM paboTe: 1 wac
JIuneiHble onepaTopsl
11 [MoaroToBka K KOHTpOJIbHOW paboTe: JIMHeHHbIe omepaTopsl 8 yacos
12 Pabora HaJ1 KOHCIIEKTOM JIEKIMH, TOATOTOBKA K KOHTPOJILHOI padore: | wac KoHnTponbsHas
JIuneitnble onepaTopbl pabota
13 Pabora HaJ KOHCIIEKTOM JIEKINH, TOATOTOBKA K KOHTPOJILHOH paboTe: 1 wac
YpaBHEHHUS ¢ KOMIIAKTHBIM OIIEPaTOpOM
14 Pabora HaJ KOHCIIEKTOM JIEKINH, OATOTOBKA K KOHTPOJILHOH paboTe: 1 wac
YpaBHEHUS ¢ KOMIIAKTHBIM OIIEPaTOpPOM
15 IMoaroToBka K KOHTPOJILHOW paboTe: YpaBHEHHsI C KOMIAKTHBIM 8 4acos KoHnTponbsHas
ornepaTopomM pabota
16 [loaroroBka K 9K3aMeHY 36 gacoB DK3aMeH

MeToanyecKkue peKOMEH/IalUH 110 BbINOJTHEHHUIO 3aJaHUI 1JIA
CaMOCTOAATE/IbHOI PadOThI

paboTta

IPAaKTHUECKUM padboTam, paboThl HaJl PEKOMEHJOBAaHHOMN JIUTEPATYpPON U TEKCTaMU

CamocTrosTenbHas CTYICHTOB COCTOMT W3 TMOArOTOBKH K
JIEKIIUH B MIPOLECCE NU3YUYEHUS TEOPETUYECKOIO MaTepHraa.

Tembl 3amaHuii AJi1 CaMOCTOATENHLHOM pabOTHI TMpEACTaBICHBI B TUIAHE-
rpaduke BBIIOJHEHUS CaMOCTOSTENbHOU padbOThI MO AUCIUIUIMHE.

[Ipy mnoOAroTOBKE K NPAKTUYECKUM 3aHIATHSIM HEOOXOAMMO CHayaa
MPOYUTATh OCHOBHBIC MOHITHA M TEOpeMbl Mo TeMe. [Ipu BBIMOTHEHHM 3aaHUs
HY>KHO CHayaja MOHSTbh, UTO TpeOyeTcs B 3a7aue, KaKOl TEOPETUUECKHUIM MaTepual
PexomeHnnyercs

HY’>KHO HCIIOJIb30BaTb, HAMCTHUTLb IIJIAH PCHICHHA 3aJidavu.

HCIIOJIB30BATh MCTOJAUYCCKUC YKA3aHWA U MATCpUAJIbI 11O KYPCY, TCKCT J'ICI(I.[HfI, a



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

[Ipy moAroTOBKE K KOHTPOJIBHBIM pabOTaM JOMOJHUTEIBHO K H3YyYECHUIO
KOHCIICGKTOB ~ JIGKITMH  HEOOXOAMMO  TOJB30BAaThCs  ydeOHMKamHu. Bwmecto
«3ayuydBaHM) MaTepuala BaXXHO JOOUTHCA TMOHUMAHUSA H3YyYa€MbIX TEM
aucuuIuinHbl. OTBE4ass Ha MOCTABJIEHHBIM BONPOC, IMPEABAPUTEIIBHO CIEAYET
MOHSATH, YTO TpedyeTca oT Bac B 1aHHOM citydae, Kakod TeOpeTUYeCKUil MaTepual
HY>KHO MCIIOJIb30BATh.

[Ipy TOATOTOBKE K DK3aMEHY HYXXHO OCBOHUTH TEOPHIO: pa3odparth
ONPEAEICHUS] BCEX IMOHATUM W YHUCICHHBIX METOJOB, PACCMOTPETh IMPUMEPHI U
CaMOCTOSITEJIbHO PEIINTh HECKOJIBKO THUIOBBIX 3aday M3 Kaxaou Tembl. [lpu
pelieHnu 3ajlad Bcerja HeoOXOAMMO KOMMEHTHUPOBATh CBOU JICUCTBHUS U HE
3a0bIBaTh O COJIEPIKATEIHLHON UHTEPIIPETAIUH.

TpeOoBaHus K NpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

Pe3ynbTaToM caMOCTOSITETLHON PabOTHI SIBJISIOTCS OTYETHI MO KOHTPOJIbHBIM
paboTam.

B mnpomecce mnoArOTOBKM OTYETOB y CTYACHTOB pPa3BUBAIOTCS HABBIKU
COCTaBJICHUs MHMCBMEHHOM JOKYMEHTAlMM W CHUCTEMAaTU3aldd HMEIOIIUXCS
3HaHu. [Ipy cocTaBiIieHNN OTUYETOB PEKOMEHIYETCS NPUIEPKUBATHCS CIEAYIOLIEH
CTPYKTYPHI:

e [IlocraHoBka 3amauu;

° Mertop perienus;

e  Cnenudukanus UCronb3yeMbIX (YHKIIUN U TUTIOB JJAHHBIX;

e  Omnmcanue penieHus KOHKPETHBIX 3aJaHUM.

Kpurepuu oueHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

OTyer NOKEH NOJHOCTBIO YJIOBIETBOPATH YCIOBUIO 3ajadud. B ciyuae
HEKAQYECTBEHHO BBIMOJHEHHBIX OTYETOB (HE COOTBETCTBYIOUIUX 3asIBJICHHBIM
TpeOOBaHMIM) PE3yJIbTUPYIONIHMK Oan 32 paboTy MOXKET ObITh CHIKEH. CTyIeHT
JOJDKEH  MPOJACMOHCTPUPOBAThH  OTYETIMBOE HW  CBOOOJHOE  BIIAJICHUE
KOHIIENTYJIbHO-TIOHSITUIHBIM anmnapaTtoM, HAy4YHbIM SI3bIKOM U TEPMHUHOJOTHEH.
Haynnume Bcex 0TUETOB SIBJISIETCS IOMYCKOM K SK3aMEHY.

Ha sx3ameHe olleHKa «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CIIU OH IIyOOKO
M MPOYHO YCBOWJI MPOrPaMMHBIN MaTepuaj, UCUEPIIBIBAIOIIE, MOCIEA0BATEIBHO,
YETKO U JIOTMYECKH CTPOMHO €ro M3JIaraeT, yMEET TECHO YBSI3bIBATh TEOPUIO C
MIPAKTUKOU, CBOOOIHO CIpABISIETCS C 3aJa4aMH, BOIPOCAMH U JIPYTUMU BUIAMU
MIPUMEHEHUS 3HAHUM, MPUYEM HE 3aTPYAHSETCS C OTBETOM MPU BUJIOM3MECHEHUH
3aJlaHul, WCTOJB3YeT B OTBETE MaTepHall MOHOTPA(PUUECKON JIUTEPaTypHI,



NpaBUIBLHO OOOCHOBBIBAET TMPHUHATOE pELICHUE, BIAJEET Pa3HOCTOPOHHUMU
HaBBIKAMU U MPHUEMAMU BBITIOJHEHUS MPAKTUYECKUX 3a]1a4.

OleHKa «XOpOUIO» BBICTABISACTCS CTYACHTY, €CIM OH TBEPJO 3HAET
MaTepuall, TPaMOTHO U MO CYIIECTBY H3JAaraeT €ro, He JOIyCKas CyLIECTBEHHBIX
HETOYHOCTENM B OTBETE HA BOMNPOC, MPABWIBHO NPUMEHSAET TEOPETUUECKUE
MOJIOKEHHUS] TPU  PEIICHUM NPAKTUYECKUX BONPOCOB M 3a1ay, BIAJEeT
HE0OXOMMBIMU HaBbIKAMH U MPUEMAMH UX BBITIOJIHEHHUS.

OueHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIU OH HMMEET
3HaHUS TOJIBKO OCHOBHOTO MaTepuaja, HO HE YCBOWJ €ro JAETAJIEH, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO NIPABUIIBHBIC (DOPMYIUPOBKU, HAPYIIECHUS JIOTUIECKON
MOCIIEIOBATELHOCTH B U3JIOKEHUU MPOrPaMMHOTO MaTepualia, WCHbIThIBACT
3aTpyAHECHUS IPU BHITIOJIHEHUH MTPAKTUYECKHUX PaboT.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABIACTCS CTYJIEHTY, KOTOPBIM HE
3HAET 3HAYMTEIIbHOW YaCTU MPOrpaMMHOTO MaTepuana, JI0IyCKaeT CyLIECTBCHHbBIE
OIIMOKHU, HEYBEPEHHO, C OOJIBIIMMU 3aTPyJAHEHUSIMU BBIMOTHIET MPAKTUYECKHE
pabotsl. Kak mpaBuiio, OlEHKA «HEYJOBJICTBOPUTEIBHO» CTABUTCS CTYICHTaM,
KOTOpbIE HE MOTYT MPOAOJKUTH OOyueHue O€3 JIOMOJTHUTEIBHBIX 3aHSATUH 10
COOTBETCTBYIOIIEN TUCIUTLIAHE.

VI. KOHTPOJIb JOCTUXEHUS LEJEN KYPCA

Koabl 1 3Tansl OueHovHbIE Cpeacrea - HAUMEHOBaHUE

Ne KonTposupyemsie pazaesnbl / TeMbl

OPMHUPOBaHUS
n/n AMCHUIIMHBI (DK(E)Mne[;eH i TeKylHii KOHTPOJIL NPOMEKYTOHAS
I aTTecTalus
1 Paznenst 1-3. Mertpuueckue 3Haer KonrtponeHas padora 3amyTa KOHTPOIBHOM
MPOCTPAHCTBA. (TTP-6) padoTHI
OIIK-1 Ymeer
HopmupoBaHHbIC IPOCTPAHCTBA.
I'up6epTOBEI IPOCTPAaHCTBA Bnageer
2 OIIK-1 3Haer Konrponeshas paborta 3amuTa KOHTPOJILHOM
Pasnensl 46 Vaeer (I1P-6) paboThI
JInneitHble onepaTopsl.
JIuneiinpie (yHKIHOHABL. Bnaneer
YPaBHeHl/Ifl C KOMITIAKTHBIMHU
Ymeer
oreparopamu
Bnageer

VIl. CHHUCOK YYEFHOM JUTEPATYPbHI U HHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIVIMHbI

OcHoBHas JuTEparypa
(3JIEKTPOHHBIE U NEeYATHbIE U3TAHMS)
1. BacunbeBa A.b., TuxonoB H.A. Unterpansusie ypaBHenus, CII6: Jlanp,

2010 1. - 160 c. http://e.lanbook.com/books/element.php?pll 1d=42



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

2. Ouxtenronply ['M. Kypc auddepeHnmarbHOrO W HUHTErpajabHOTO
ucunciaeHus: Yueonuk. B 3-x tr. Tom 1, CII6G: Jlams, 2012 r. - 608 c.
http://e.lanbook.com/books/element.php?pll id=407

3. Ouxrtenronbly ['"M. Kypc auddepeHunanbHOTO W UHTETPAIBHOTO
ucunciaeHus: Yueonuk. B 3-x 1r. Tom 2, CII6: Jlamp, 2012 r. - 800 c.
http://e.lanbook.com/books/element.php?pll_id=408

4. Ouxtenronpny ['M. Kypc auddepeHnmarbHOrO W WHTErpaibHOTO
ucunciaeHus: Yueonuk. B 3-x 1r. 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. Onementsl Teopun GyHKUUNR U

dyHKUMOHAIBHOrO  aHamuza, M: @®wsmamimmr, 2010 r. - 572 c.
http://e.lanbook.com/books/element.php?pll_id=2206
6. Kypomr A.I'. Kypc Bwicmierr anre6psi, CII6: Jlans, 2013 1. - 432 c.
http://e.lanbook.com/books/element.php?pll_id=30198

7. Apnonbn B.M. OObikHOBeHHBIE nuddepeHinanpipie  ypaBHEeHUs, M:
MIIHMO, 2012 r. — 341 c. http://e.lanbook.com/books/element.php?pll 1d=56392
8. [TerpoBckuii N.I'. Jlekuun 1o Teopuu OOBIKHOBEHHBIX TU(D(PepeHIInanbHbIX
YPaBHEHH, M: Pu3MaTInT, 2015 T. — 208 C.
http://e.lanbook.com/books/element.php?pll_id=59554

Q. [TerpoBckuii N.I'. Jlekiiuu 06 ypaBHEHUSX C YaCTHBIMU MPOU3BOIHBIMU, M:
dU3MaTINnT, 2010 T. — 404 C.

http://e.lanbook.com/books/element.php?pll i1d=59551
10. Typesuu A. II., Kopuer B. B., XpomoB A. Il. COGopuuk 3amad 1o

¢dynkunonanpHoMy  a”Hanmusy, CII6:  Jlaws, 2012 1. - 192 ¢
http://e.lanbook.com/books/element.php?pll id=3175
11. Tantmaxep @.P Teopus wmarpuu, M: ®uszmaraur, 2010 r. - 560 c.
http://e.lanbook.com/books/element.php?pll id=2155

JlonoJIHMTEIbHAA JTUTEPATYpPa
(neuammvie u 31eKmpoHHbIE U3OAHUS)

1. Axuezep H.M., T'mazman WM.M. Teopuss JNMHEWHBIX ONEPATOPOB B
rsibOepToBOM npocTpanctse. M.: Hayka, 1966.
2. Handopn H., [Bapi J[x. JIuneitnsie onepatopel. Ob01mas reopusi. M.: Mup,
1962.
3. Handopn H., HBapu k. Jluneiinsie onepatopsl. CriekTpaiabHas TEOPHUS.
M.: Mup, 1966.
4. Baiin6epr M.M. ®ynkunonanbubiii ananus. M.: [Ipocsemenue, 1979.
5. HNocupa K. ®ynkumonanbHblid aHanus. M.: Mup, 1967.


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

6. Kanroposuu JI.B., AxunoB I'.Il. ®ynkuuoHanbHbli aHanmu3.M.: Hayka,
1984.

7. JIrocrepuuk JI.A., CoboneB B. M. DnemeHThl (yHKIIMOHATHLHOTO aHAIIM3A.
M.: Hayxka, 1965.
8. Pun M., Caiimon b. Metoabl coBpeMeHHOM MaTeMmarudeckod ¢uzuxu. T.1.

OyHKIMOHAJIbHBIN aHanmu3. M.: Mup, 1977.

9. Pynun Y. ®yHKMoHanbHbIN aHanmu3. M.: Mup, 1975.

10. Tpenorun B.A. ®ynkimonansHbii aHanu3. M.: Hayka, 1980.

11. Tpenorun B.A., ITucapesckuii 5.M., Co0oneBa T.C. 3aaun U ynpaxxHeHus
no pynkunoHanpHOMY aHanmu3y. M.: Hayka, 1984.

12. Jlroctrepauk JILA., CobGones B.U. Kparkuii kypc QYHKIIMOHAIBHOTO
aHaau3a, CIIo: Jlanp, 2009 T. - 272 c.
http://e.lanbook.com/books/element.php?pll_id=245

13. JleGener B.M. dyHKIIMOHAIBHBIA aHATU3 W BBIYUCIUTEIbHAS MaTeMaTHKa,
M: du3MaTiInT, 2005 T. — 296 C.
http://e.lanbook.com/books/element.php?pll_id=59277

14. CanoBuuuuii B. A. Teopust oneparopos. 5-¢ uzz. Jpoda, 2004. 384 ctp.

15. Kupumnos A. A., I'summanu A. JI. TeopeMbl u 3a1aun QyHKIMOHAIBHOTO
aHanusa. 2-e usl., nepepad. u gon. Mocksa "Hayka", 1988. 400 ctp.

ITepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AnTepuer»

http://libgen.io/ - kauru
http://sci-hub.io/ - craten
http://www.twirpx.com/ - KHUTY ¥ METOJUYECKUE YKa3aHUS
http://window.edu.ru/ - MeTonnyeckue ykazaHus
http://alexandr4784.narod.ru/ - xauru
http://egworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/en/library/mathematics.htm
CchUIKM Ha DJIEKTPOHHBIE OUOIMOTEKU:
http://egworld.ipmnet.ru/ru/library/otherlibs.htm
http://w.ict.nsc.ru/books/textbooks/akhmerov/ - meToauueckue ykasanus
http://ph4s.ru/books mat.html

Ilepeyenb HGPOPMAIUMOHHBIX TEXHOJIOTHII M MPOTPAMMHOI0 00ecreYeHmst

Onepanunonnas cucrema Windows.
Microsoft Office.
Kommusitop ¢ CU+.

e

[TakeT npuknaaHbeix mporpamm Mathematica.


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

5. [Taket npukmagabIx mporpamm Matlab.

6. [MTaket npuxmagaex mporpamm Mathcad.
7. [MTaket npuknagaex mporpamm Maple.
Vill. METOAUYECKHUE YKA3AHMUS 1O OCBOEHUIO
JUCHUIIJINHBI

1. PexoMeHganum 10 IUVIAHMPOBAHUIO W OPraHU3alli¥ BpPEMeEHH,
HEeo0X0AMMOro /AJsi H3y4YeHHsl AUCHUIIMHBbI. PEKOMEHIyeTcs CleayomuM
00pa3oM OpraHU30BaTh BpeMs, HEOOXOIUMOE I U3YUCHUS TUCITUTIINHBI:

N3ydyeHne KOHCIIEKTA JIGKIIMH B TOT e JIeHb nocie Jekuuu — 10-15 MunyT.

[ToBTOpEHME NEKIMK 3a IeHb Nepe]] cieayronieit nekiueit — 10-15 MunyT.

N3ydyeHne TeopeTnyeckoro Marepuaia 1no yueOHUKy U KOHCIEKTy — 1 yac B
HEJIEIII0.

[ToaroToBKa K MPAaKTUYECKOMY 3aHITHIO M PEIICHHE JOMAIIHEro 3a1anusd — 1
yac.

Torga oOmue 3aTparbl BpeMEHM Ha OcBoeHue Kypca «KoMiuiekcHbld u
OYHKIMOHAIBHBIA AHAIN3» CTYyJAEHTAMHU COCTABAT OKOJIO 2,5 Jaca B HEJIEIIIO.

2. OnucaHue mOC/JEI0BATEJILHOCTH [eHCTBHH CTyJAeHTa («CHeHapuii
U3y4eHHs AUCHUILIMHBI»). [Ipn n3ydeHnn Kypca ciielyeT BHUMATEIbHO CIIyIIaTh
Y KOHCIIEKTHPOBATh MaTEpHAJl, U3JaracMblii Ha ayJUTOPHBIX 3aHATHAX. [ns ero
IIOHMMAaHUS W  KA4eCTBEHHOIO  YCBOCHUS  PEKOMEHAYETCS  CleAyrouas
IMOCJIEI0OBATEIbHOCTD IEUCTBUN:

1. Tlocne okoHuYaHUs y4e€OHBIX 3aHATUM MJIA 3aKpeIvIeHHs MaTepuasa
IPOCMOTPETh M O0AYMaTh TEKCT JEKIHMH, MPOCIYIIAHHON CErojHs, pa3o0parhb
paccMmoTpeHHble TpuMepsl (10-15 MunyT).

2. Ilpy DOArOTOBKE K JIEKUMH CIEAYIOUIEr0 [JHS IOBTOPUTH TEKCT
npeblIyIen JeKINU, ToIyMaTh O TOM, Kakas MOXeT ObITh cienytomias Tema (10-
15 MunyT).

3. B Tedenue Henenu BbIOpATh BpeMs Ajig pabOThl €O CHELHMATIBHON
JauTepaTypor B OMOIMOTEKE U IJIs 3aHATUM Ha KoMIlboTepe (1o 1 gacy).

4. Ilpu 1DOATOTOBKE K NPAKTHUYECKUM 3aAHATUSAM  CIEAYIOLIEro JHs
HEOOXOJMMO CHayajla IpPOYUTaTh OCHOBHBIE TOHSATHS U TEOPEMBI IO TeMe
JoMalHero 3afaHus. [Ipy BBINOJHEHWH 3aJaHMs HY)KHO CHadajga MOHATh, YTO
TpeOyeTcss B 3ajgade, KaKoW TEOPEeTHYECKUH MaTepuan HYXHO HCIIOJIb30BaTh,
HaMETUTh IUJIaH peleHus 3a1adu. Ecim 310 He 1ano pe3ynbTaToB, U Bel caenanu
3alayy «1o oOpasily» ayJIUTOpPHOW 3ajauyd, WIM U3 METOJIWYECKOro Mocoous,
HY>)KHO TIOCJIE€ pEelIeHHUs] Takod 3ajadu oO0JayMaTh XOJ peLIeHUs U OmpoOOBaTh
PELINTh AaHAIOTUYHYIO 33/1a4y CAMOCTOSITEIBHO.



3. PexkoMeHaanmuM MO0  HCHOJb30BAHMI) MATEPHAJIOB  Y4eOHO-
METOAUYECKOr0 KOMILIeKca. PexoMeHIyeTcs UCIOoIb30BaTh METOIMYECKUE
YKAa3aHHsI U MaTepUaNbl M0 Kypcy «PyHKIMOHAIBHBIA aHAIU3», TEKCT JICKLINN, a
TaK)K€ AJIEKTPOHHBIE MOCOOMs, nMerompecss Ha cepBepe IIIkonbl ecTeCTBEHHBIX
HayK.

4. Pekomenpauuu mo padore ¢ Jgureparypoi. TeopeTuueckuil maTepual
Kypca CTaHOBHUTCS 0o0Jiee MOHSTHBIM, KOT/Ia TOMOJHUTEIBHO K MPOCITYIIMBAHUIO
JeKuuii u3ydarorcss U KHUTH. [loJe3HO MCHosib30BaTh HECKOJIBKO YUYEOHUKOB,
OJTHAKO JIerdye€ OCBOUTH KYpC, MPHUAEPKHUBASICh OJHOTO y4eOHHKAa M KOHCIIEKTA.
PekomeHnnyeTcs, KpoMe€ «3aydUMBaHUSD» MaTepHaya, JAOOUTbCA MOHUMAaHUSA
M3y4aeMOUW TEMbl NUCIUIUIMHBL. KpoMmMe TOro, o4eHpb IOJIE3HO MBICICHHO 331aTh
cebe 1 nmonpoOoBaTh OTBETUTH Ha CIEAYIOLIUE BOMPOCHI: O YEM 3Ta IJIaBa, KaKUeE
HOBBIE IIOHATHS B HEW BBEJCHBI.

5. CoBerpl O MOArOTOBKE K 3JK3aMeHY. J[OIOJHUTENBHO K HW3YYEHHIO
KOHCIIEKTOB  JIEKIMH HEOOXOIMMO  MOJdb30BaThCcsl  ydeOHuMKamu. Bwmecto
«3ayydBaHMs» MaTepuaja BaXXHO JOOUTHCA MOHUMAHUSA H3YyYaE€MbIX TEM
JUCUUIUIMHBL. [Ipr moAroToBKE K 3K3aMEHY HYKHO OCBOUTH TEOPHIO: pa3o0path
ONPENEIICHUs] BCEX NOHATUWA W YHCICHHBIX METOAOB, PACCMOTPETHh NPHUMEPHI U
CaMOCTOSITEIIBHO PELIUTh HECKOJIBKO THIIOBBIX 3aJad M3 Kaxaou tembl. Ilpu
pellleHnu 3ajad Bcerja HeoOXOIUMO KOMMEHTHpPOBAaTh CBOM JEWUCTBUS U HE
3a0BIBaTh O COAEPKATEILHON NHTEPIPETAIIH.

6. Ykaszanus 1o opranu3anuu padoThl ¢ KOHTPOJIbHO-U3MEPHUTEIbHBIMH
matepuajamu. [lpu mNOArOTOBKE K KOHTPOJIBHOW paboTe WM 3K3aMEHY
HEOOXOJMMO CHayajia MpOYMUTaTh TEOpUI0 MO0 Kaxkaou Tteme. OTBeuas Ha
MOCTABJIEHHBIN BOIIPOC, MPEABAPUTENILHO CIIEyEeT MOHTh, UTO TpedyeTcs oT Bac B
JAHHOM CJIy4ae, KaKOM TEOPETUYECKUI MATEPHUAl HYKHO MCII0JIb30BAaTh, HAMETUTD
oOITu TUTaH peIeHUS.

IX. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUIIJINHBI
1. MynerumenuiiHas ayauropus (MyJIbTUMEIMUAHBIN mpoekTop Optima
EX542] — 1 mwr.; aynuo ycmmurens QVC RMX 850-1 mir.; komonku — 1 mit.;
HoyTOYK; UBII — 1 miT.; HacTeHHbIN 3KpaH; MUKpOPOH — | IIT.) A TMpOBEICHUS
JeK1uii B popMaTe mpe3eHTaInu.
2. Y4eOHbI KOMIBIOTEpPHBIM Ki1acc WM MynbTUMEIUIHBIA Kiacc C

BbBIXOJOM B CE€Tb I/IHTepHCT.
X. ®OHJbI OEHOYHBIX CPEJCTB



B coorBerctBUM ¢ TpeboBanusamu DPI'OC BO mus  arrecranuu
oOydJaronmxcss Ha COOTBETCTBHE MX MEPCOHATBHBIX JOCTIKCHHHM TUTAHUPYEMBIM
pe3ynbTaTaMm 00ydeHHUS 10 AUCIUIUIMHE CO3/IaHbl (POH]IBI OIICHOYHBIX CPEJICTB:

Ne Konrpoaupyem Koa xoHTpOIMpyeMoli KoMIeTeHIIMH/TIJIAHNPYeMble pe3yJbTaThl 00yuyenust | HammenoBanu

n/n bl€ pas/iebl € OLICHOYHOI0

AUCIMILIHHBI cpencTBa
(pe3yJbTaThl 11O
pasnejam)

1 Teopernueckas OIIK-1 CriocobeH KOHCYIBTHPOBATh U UCIOIB30BaTh (PyHIaMEHTAIbHbIC 3HAHUS Pedepar,
4acThb B 00JIACTH MaTeMaTHYECKOr0 aHAJIN3a, KOMILIEKCHOTO U ()yHKIIMOHAIBHOTO JIOKJIa,

aHaJIM3a anreOpsl, aHATUTHYECKON reoMeTpuH, T GepeHInaIbHO reoMeTpur Hpe3eHTaLHs
Y TONOJIOTHH, IU(depeHIHaIbHBIX YPaBHEHHH, TUCKPETHONH MaTeMaTHKH 1 9K3aMeH

MaTeMaTHYeCKON JIOTUKH, TEOPUH BEPOSTHOCTEH, MaTeMaTUYeCKON CTaTUCTUKH U
CITy4aiHBIX MPOIECCOB, YNCIEHHBIX METOJIOB, TEOPETUUECKON MEXaHUKHU B
npo¢eCCHOHAITLHOMN NIESITENEHOCTH

2 OIIK-1 CriocoOeH KOHCYIBTUPOBATh U HCIOIB30BaTh (PyHIaMEHTANbHbIC 3HAHUS | KOHTPOJIEHBIE
B 00JIACTH MaTeMaTHYECKOTO aHaJIHM3a, KOMIUIEKCHOTO U (PYHKIIMOHAIEHOTO padoTsl
aHaJIM3a anreOpbl, aHATUTHYECKON reoMeTpuH, T GepeHInanbHO reoMeTpun IK3aMeH

IIpaxkTuueckas P!, pun, updepert p

Y TONOJIOTHH, AU((epeHIHaTbHBIX YPABHEHHH, TUCKPETHON MaTeMaTHKY 1
MaTeMaTH4eCcKOi JJOTUKH, TEOPUH BEPOSITHOCTEH, MaTeMaTHIECKOH CTAaTUCTUKH 1
CIIy9JaiHBIX MPOLECCOB, YHCICHHBIX METOJIOB, TEOPETUIECKOH MEXaHUKH B
npodeccnoHaIbHON NS TeIbHOCTH

4qacThb.

Texkymasi arrecrauMsi CTYJEHTOB I0 IUCHUIUIMHE «DYHKIHOHAJIBHBIN
aHaJau3» NPOBOJIUTCS B COOTBETCTBUM C JIOKAJIbHBIMA HOPMATUBHBIMHU aKTAMH
JAIB®Y B ¢popme KOHTPOJBHBIX pabOT MO OLIEHUBAHUIO (PAKTHUECKUX PE3YJITATOB
oOyueHust cTyJeHTOB. OObEKTaMu OLICHUBAHUS BBICTYIIAIOT:

e  yyeOHas NUCLUMIUIMHA (AKTUBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTH
BBINIOJIHEHHS PA3JIMYHBIX BUJOB 33JaHUM, NIOCEIIAEMOCTh BCEX BUIOB 3aHATHU 10
aTTECTYeMOM JUCIUIUIMHE);

®  CTEIEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

®  YPOBEHb OBJAJACHUSA MPAKTUUECKUMHU YMEHUAMHU U HaBBIKAMU;

®  pe3yJbTaThl CAMOCTOSTENBHOU PAOOTHI.

IIpomexkyTrounas arrecTanus CTYyJAEHTOB o JTUCLUTUINHE
«DyHKIMOHAJIBHBIA aHAINW3» IPOBOAUTCA B COOTBETCTBHUHM C JIOKAJIbHBIMU
HopMaTtuBHbIMH akTamu [IBDY B Buae sk3ameHa B ycTHOM ¢opme (OTBETHI Ha
BOMPOCHI FIK3aMEHALIMOHHBIX OUJIETOB).

Kpurepuu BoICTaB/IeHN OLEHKH CTYAEHTY HA IK3aMeHe 110 AMCUUILIMHE
«DYHKIHOHAJIBHBIN AHAJIHU3)

OueHka «OTJIIMYHO» BBICTABISACTCA CTYACHTY, €CIM OH INIyOOKO M MPOYHO
YCBOWJI MPOTPAMMHBIN MAaTe€pUall, WCUEPIIBIBAIONIE, IOCIEA0BATENBHO, YETKO HU
JIOTUYECKU CTPOMHO €ro M3JaraeT, yMEEeT TECHO YBSI3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOJIHO CTIpaBIISIETCA € 3aJlayaMu, BONPOCAMHU U JAPYTMMH BUAAMH MPUMEHEHHUS
3HaHUW, NPUYEM HE 3aTPyAHSACTCS C OTBETOM NPHU BUIOU3MEHEHUHU 3aJaHUM,
UCIIONIB3YeT B OTBETE MaTepuanl MOHOrpa(HUuecKoill JMTepaTypbl, MPaBUIBHO
OOOCHOBBIBACT MPHUHITOE pEIICeHHE, BIAJEET PA3HOCTOPOHHUMHU HAaBBIKAMH U
IIPUEMaMU BBINIOJIHEHUS IIPAKTHYECKUX 3a/1a4.




OneHka «XOpouIIO» BBICTABJISAETCSA CTYNEHTY, €CIM OH TBEPAO 3HAET
MaTepuall, TPaMOTHO U MO CYIIECTBY H3JAaraeT €ro, He JOIyCKasl CyLIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BONPOC, IPABWIBHO NPHUMEHSAET TEOPETUUYECKUE
MOJIOKEHHUSI TPU  PEIICHUWM NPAKTHYECKUX BONPOCOB M 3a1ay, BIajeeT
HEOOXOMMBbIMU HaBbIKAMH U IPUEMAMHU UX BBIITOJIHEHUSI.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISICTCA CTYIAEHTY, €CIM OH HMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepuanga, HO HE YCBOWI €ro Jerajei, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO IPaBUJIbHBIE (DOPMYIMPOBKHU, HAPYILIEHUS JTOTMUECKON
MIOCJIEAOBATENBHOCTH B M3JIOKEHUHU IPOTPAMMHOIO MAaTepuasa, HCIbIThIBACT
3aTPYIHEHUS MPHU BHIMOIHEHUN MTPAKTHUECKHUX padoT.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABIAETCS CTYIACHTY, KOTOPBIM HE
3HACT 3HAYUTEIBbHON YacTU IIPOTPaMMHOI0 MaTepuaia, JOIyCKaeT CyIeCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJBUIMMH 3aTPYJHEHUSIMHU BBINOJHAET MPAKTUUECKHUE
pabotel. Kak mpaBuiio, OLEHKa «HEYJIOBIETBOPUTEIbHO» CTaBUTCS CTyICHTaM,
KOTOpBIE HE MOTYT HPOAODKUTH 00ydeHHe Oe3 JOMOJHUTENBHBIX 3aHATHH IO
JVICLIATUIAHE.

BOl'IpOCI)I AJIA TIOATOTOBKH K IK3aMEHY

1. HepasenctBa IT'enbaepa u  MuHkoBckoro. IIpumepsl meTpuyeckux
IIPOCTPAHCTB.

2. CxomumocTtb. HenmpepbIBHOCTE METPHUKH.

3. OTKpBITHIE U 3AMKHYTBIE MHOXECTBA M KX CBOMCTBA.

4, [TpuHIUTT CKUMAIOIUX OTOOPAKEHUH.

S. [IpunoxeHnue NpUHIMIA COKUMAIOUIMX 0ToOpakeHui Kk 3anaye Komm.

6. KoMIMakTHOCTh B METPUUECKUX MPOCTPAHCTBAX. TeopeMbl 0 HENMpPEepPbIBHBIX
(GYHKIUSAX HA KOMIAKTHBIX MHOXECTBAX.

7. Kputepuit komnaktHocTu Xaycaopda.

8. Kputepnii  Apuena  OTHOCUTENBHOM  KOMIAKTHOCTM  MHOXECTB B

IPOCTPAHCTBE HEMPEPHIBHBIX (DYHKLIUH.

Q. JIunenHble HOPMHUPOBAHHBIE IIPOCTPAHCTBA. HenpepsiBHOCTH
anreOpanueckux onepauuii U HopMmbl. [Ipumepst JIHII. Psast B GaHaxoBbIX
MIPOCTPAHCTBAX.

10. CsoiictBa ckamspHoro mnpowusBeneHusa. OptoroHanbHOCTh. [Ipouecc
OpPTOTOHAJIM3ALIUH.

11. Teopema 06 OpTOrOHATLHOM Pa3JI0KEHUMU.

12.  Jluneitaple omepatopsl. HempepplBHOCTH U OrpaHMueHHOCTh. Hopma
omneparopa.

13. Teopema o NpoaOIHKEHUH OrlepaTopa Mo HEMPEPHIBHOCTH.

14, OGpaTtumebie oniepaTopbl. OOIIMI KpUTEpU 0OPAaTUMOCTH.



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

16. Teopema 06 0OpaTUMOCTH orepaTopa, OJIM3KOT0 K 00paTUMOMY.

17, [Ipunoxkenue TeopemM 006 0OpaTUMOCTH K UHTErPATbHBIM YPaBHEHUSIM.

18. Teopema Xana — banaxa o mpo0JDKEHUN THHEHHOTO (PYHKITHOHAIA.

19.  CnenctBus TeopeMbl XaHa — banaxa.

20.  OOuwmit Bua (yHKIMOHAJIOB B KOHKPETHBIX MpocTpaHcTBax. Teopema Pucca
00 o61miem BUJie PYHKIIMOHAJIA B THIILOEPTOBOM IIPOCTPAHCTRE.

21.  ComnpsbkeHHBIN OIepaTop M TEOpeMa O €ro OTPaHMYECHHOCTH.

22. (Cnabass CXOOMMOCTh MOCIEAOBATEIBHOCTH 3JIEMEHTOB. EJIMHCTBEHHOCTH
npenena. CBsi3b CO CXOUMOCTBIO 110 HOPME.

23.  KommakTHble onepaTopbl. KOMIaKTHOCTH COMPSIKEHHOTO ONepaTopa.

24.  Teopus dpearonbma.

25.  Teopema I'mnbbepra — llImuara.

Tunosble 3aJaHUs A KOHTPOJIbHBIX PadoT
3ananme 1.
1.  Omnpegmenure, ABISETCA JIU JAHHOE MHOYECTBO 3aMKHYTHIM, OTKPBITHIM B
npocrpanctee C[a,b],CL[a,b]. Haiinure ero s3ampikanue, BHyTpeHHHE WU

I'PAaHUYHBIC TOYKH B KAXKIAOM YKAa3aHHOM 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] |
14. M ={

15. M = {

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

2. JInss  1aHHOTO MHOXECTBA M  BBISICHUTH, SIBJISIETCS JIM  MHOKECTBO
B =M NI, oTKpEITEIM, 3aMKHYTBIM, O'PaHHYEHHBIM B .

2.1. Mz{KX“SékzLZ},pzk

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

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

25. M={xix, =.=x,=0k=12.}, p=2
3. HBH}ICTC}I JIMU TIOCJICO0OBATCIIBHOCTH Xn IIOCJICA0OBATCIIBHOCTHIO KOHIH B

npoctpancTBe E . Halitu ee mpenen, eciy OH CyIIEeCTBYET.



%
31 xm=1°" EQ ey 0g);
0, teQ.
sinnt, teQn[-12],
3.2. t) = , E=L[-12];
% (1) ﬁ+$qtePHDQ L[]
ne™, t ek,
33. X (t) =13 L E=L,[04];
% % t <[02]\K. 10

34. x,(t)= o te[200nQ E=1L,[-20];
O ne, te[-20)\Q. Lo

1
24t f-11]\K
R T A = s AL

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

B =G[-11);

3aganue?.
1. Onpenenute, ABISAIOTCS JIA JIBE HOPMBI HXH1 5 HXH2 SKBUBAJICHTHBIMH B

HOPMHPOBAHHOM  TPOCTPAHCTBE C’[a,b] nmBa pasa  HempepsIBHO-
nuddepenumpyembix Ha otpeske [a,0] dynxumii.

LA X2y 7 X = [X@)]+ X @) + X7 o0

1.2. ||X||C2[a,b] u ”X” = |X(a)| +||X’||C[a,b] +||X”||C[a,b];

b 2 & "
13 Wty 1 X = (TR0 "+

L4 ¥, = [x(@)[+ X @) +[x"cqa py 1 %], = [x@)[+ X gy + X e

b e
L5. 3, = @)+ D@+ I = (FlxOt)

0
2. ITpoBepUTh, CXOOUTCS JIU PAS D, X, B HOPMHUPOBAHHOM MPOCTPAHCTBE E.
k=1

2.1.%,(t) =#, E =C[01];
tk 4 tk+1

2.2. xk(t):?— o E=clo

23 %, ()=, E=c[od];



2.4. x,(t)=t’e™, E=C[0J];

25. %, (t) = 1+rt]t . E=C[01];

3. B runpbeproBoM mpocTpaHcTBe L, HaliTM mNpoekuuio 3JIeMeHTa Xo Ha
MOAMPOCTPAHCTBO L.

11 1 1 1
3'1'XO:(§’32""_k ')’ LZ{OCX+ByZOL,B€R;Xk=5—k,yk=§};

3
11 1
3.2. X, _(E 3 j L = {ox+By:o,p eR;x=(110,..),y =(10,0,..)} ;

3.3.% =(01120,..), L { g—i —0 x,= o}

11 1 _ .
3.4. %, =(§,3—2, 37) L = {ax+By:a,p eR;x =(10,10.,..),y = (1110,...)}
1 o0
3.5. X, _(10 5,0,1,0,...), :{ g?k: xl—x3:0};
3ananme3.

1. SIBIAIOTCS 7M. OTHOCHMTENBLHO KOMIIAKTHBIMU CIIEAYIOIIME MHOXECTBA B
npocrpanctee C[0,1]?

11.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): o0 €(0,1)};
2. . SIBmsgercss nu MHOKECTBO M OTHOCHTEILHO KOMIIAaKTHBEIM B IMPOCTPAHCTBE

[,? B ciny4ae mMoOKHUTENBHOTO OTBETA MOCTPOUTH TSI MHOXKECTBA KOHEYHYIO €-
ceth uia €=0,1.

2.1. M = { \xk\<k keN} p=2
2.2. M = \xk\< keN} p=1
24. M =

s
23 M- {\xk\< keN} p=1
s

X <~ keN} p=1



1 1
25. M :{X:‘Xl‘:1"X2k‘<2_k"xzk+1‘<37’ K EN}’ p=1

3. Jlokasarb, YTO MHTETPAILHBIN OMEPaTop C BHIPOXKICHHBIM SIPOM SBIISICTCS
JMHEHHBIM W OrpaHMYeHHbIM omeparopoMm, ecau  A:(Cla,b]— Cla, f].

Bprancnute HOpMy oreparopa.

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

1
3.2. 4:C[-2,21> C[3,5], Ax(t) = [(ts+571*)x(s)ds;
-1

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

0

1
3.4. A:C[-1,21> C[-2.1], Ax(t) = [(1+1)s’x(s)ds;
-1

1
35. A:C[-21]—> C[13], Ax(t)= [te""sx(s)ds;
-2

3axanued.

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

11. X =L,001], Y= Ly[O,l], Ax(?) = j s(1+ t)x(s)ds ;
2 0

1
12. X=L,J-11], Y= Ly [-1.2], Ax(t)= [0 x(s)ds;
2
-1

X

) X j
BT

13. X=[, Y=I, sz[o,

X X

B0y
15 X=L0l], Y=C[-Ll, 4x(t)= | tszx(s 2)ds;
0

14, X=I, Y=L, Ax—(

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

JEeNCTBYIOIEMY TIO cieayromum Gopmynam. byner i 4 camo conpsKeHHBIM?
2.1, Ax=(x,,%5,...), Xx=(X,X5,...)0ELy;

22. Ax=(0,x,,%,,...), x=(x,X,,...) €L,;

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

24. Ax=(x,...,x,,0,...), x=(x;,%,,..)€l,;



25, Ax=|0,..,0,x,,... = L) EL;
X LJ ’ >x1> J) X (xla-xz: )E 2

n—1
3. SBustoTcs M BIOJHE HEMPEPHIBHBIMU CIEAYIOIIME OIEepaTopbl Kak
otoOpaxenue £ B E?

3.1. E=([0,1], Ax(t)=x(0)+ tx(%j +1%x(1);
32. E=C0], Ax(r)=x(?),

33, E=C[-L]] Ax(r):%(x@)ﬂ(_t));

34. E=C[01], Ax({)= jzx(r)dr;
0

1
35. E=C[0l], Ax(t)=[e"nx(s)ds;
0
4. HaiiTn Bce pelieHHs CIEIyIOIUX HHTErpajibHbIX ypaBHEHUN IpPH BCEX
3HaueHUsAX A#0 W mpu Bcex 3HAYCHHAX MMapaMeTpoB @, D, ¢, BXOIAMIUX B

CBOOOJHBIN YJI€H 3THUX YpPAaBHEHHM.
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;
]
1

4.3, x(t)—/IJ'(tzs+szt)x(s)ds=at+bt3;
1
(1

4.4. x(t)- ﬂfz(ts + sztz)x(s)ds =at +b;
1

4.5. x(t)- /lj' (S(ts)% +7(st)? )x(s)ds —at+bt/?;

Kpurepuu oneHuBaHusi KOHTPOJIBbHOMH PadoTHI

Pe3ynbraTom paboThl SBISETCS OTYET.

B nmnpouecce nOArOTOBKM OTYETOB y CTYJIEHTOB pPAa3BUBAIOTCS HABBIKU
COCTAaBJICHHUsS IHMCbMEHHOM JIOKYMEHTAMM W CHUCTEMATHU3alUd HWMEIOIIUXCS
3HaHu. [Ipy coCcTaBIeHNN OTUETOB PEKOMEHIYETCS NPUIEPKUBATHCS CIEAYIOLIEH
CTPYKTYPBHI:

e [locraHoBKa 3a1auy;
° Meton peuieHus;
e  Creuuduxanus UCMoib3yeMbiX (YHKIHUNA U TUTIOB JaHHBIX;



e  Omnmucanue pernieHNs KOHKPETHBIX 3aJaHUM.

OTtuer Mo paboTe MOKEH MOJHOCTHIO YAOBIETBOPATH YCIOBHUIO 3amaun. B
Cllydae HEKAuyeCTBEHHO  BBITIOJIHCHHBIX OTYETOB (HE  COOTBETCTBYIOIIUX
3asBJICHHBIM TPEOOBAHUSAM) pE3yJbTHUPYIOMMN Oamn 3a paboTy MOXKET OBITh
cHmkeH. CTylIeHT JOJKEH MPOJEMOHCTPUPOBATh OTYETIMBOE M CBOOOJHOE
BJIAJICHUE KOHIIENTYaJbHO-TIOHSITUMHBIM  allllapaToM, HAy4YHBIM SI3IKOM U
TEPMHUHOJIOTHEMN.



