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PABOYAS TPOT'PAMMA JUCHHUIIJINHBI
OyHKIUOHAIBHBIN aHATIN3
Hanpasnaenne noarorosku 01.03.02 IlpukinagHas MmaTeMaTuKa U HHGopMaTHKa
«CucTeMHOE IPOrpaMMHUPOBAHHEY
®opMa NOATOTOBKH OYHAasI

Kypc 3 cemecTp 5

nexuuu 18 yac.

npaktuaeckue 3ansatst 00 gac.

naboparopHsie paboThl 36 Jac.

B TOM 4YwcIie ¢ ucnonb3oBanreM MAO nek. wac./ mp. dac./ mab. dac
BCETO YacoB ayIUTOPHOM HAarpy3ku 54 gac.
camocTosTenpHas padota 54 yac.

B TOM YHCJIE Ha TTOJITOTOBKY K AK3aMeHy 36 Jac.
KOHTPOJIbHBIE pabOTHI (KOJMYECTBO) HE MPETYCMOTPEHBI
KypcoBasi paboTa / KypcOBOM MPOEKT He MPeyCMOTPEHBI
3a4eT He MPEeIyCMOTPEHBI

9K3aMeH 5 cemecTp.

WHpOpMAaTHKa,

Pabouas mporpamMmMa cocTaBlieHa B COOTBETCTBUM ¢ TpeOoBaHMsMH DeaepanibHOr0 rocyqapCTBEHHOIO
oOpa3oBarenbHOr0 cTaHaapra 1o HampasieHuto moaroroBku 01.03.02 Ilpuxmamnas mareMaTuka U
YTBEPXKJCHHOTO TMpHKa3oM MUHHCTEpCTBa o00pa3oBaHusi W Hayku Poccuiickoi

Oenepanuu ot 10 staBapst 2018 . Ne 9

Pabouas yueOHas mporpamma oOCyXIeHa Ha 3aceJaHuu Kadeapsl MHPOPMATHKH, MATEMaTHYECKOIO U

KOMITBIOTEPHOTO MOAETUPOBaHMs, TPOTOKOA Ne 18 o1 «09» uromst 2019 r.

3aBenyrommid  kadenpoit uHPOpMATHKH,

Yeboraper A.I1O.
CocraButens: n.¢.-m.H. T.B. I1
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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PIIJ{

I. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3aceJaHMU Kadeapbl:

[Iporokon ot «09» urons 2021 r. No-J

Yeborapes A.IO.

3aBenyromuii kadeapoit 7 =~
C(TIO%B) (N.0. damuinus)

I1. PaGouasi nporpaMMa nepecMOTpeHAa Ha 3aceJaHnu Kadeapbl:

IIpoTokom OT «_ » 202 1. Ne

3aBenyrommii kKageapoit

(moxmuck) (1.0. Gamunmst)

I11. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3aceJaHMU Kadeapbl:

IIpoTokom ot «  » 202 1. Neo

3aBenyromnuii kageapoit

(ommrck) (N.0. ®damumms)

IV. PaGouasi nporpaMmma nepecMoTpeHa Ha 3aceJaHMHU Kadeapbl:

[IpoTtokonm oT «__ » 202 1. Ne

3aBenyronmii kKageapoit

(moxmuce) (1.0. damunus)



. HEJX U 3AJAYU OCBOEHUA JUCIIUIIJINHDBI:

Lens: IlpuoOperenne y oOydaronuxcsi HEOOXOAMMOTO IS OCYIICCTBICHUS
poeCCHOHATBLHOM IEATeILHOCTH YPOBHS KOMIICTCHITHH.

3amaun:
®  OCBOGCHHE METOJOB pEIICHUS 3aJlad COBPEMCHHOW IPHUKJIATHOU
MaTE€MaTHKH C MCIOIL30BaHNEM METO0B KOMIIJIEKCHOTO aHAJIN3a,
e  (yHIaMEHTAIbHOE MIPOrpamMMOin

HN3Yy4YCHUC MMpCaAyCMOTPCHHBIX

ONpENEICHUI, TEeOpeM, HX [JOKa3aTelIbCTB, CBA3CH MEXIy HHMH,
COCTABJISIOIIUX TEOPETHUUECKUN (YyHIAMEHT JUIsl OMMCAHUSA U pa3paboTKu
MaTEeMaTHYECKUX MOJIeNiel 00BEKTOB Pa3InYHON IPUPOIBI;

e  Hay4yHO-HCCIIe[JOBaTelbckas pabora B 00jgacTu MHGPOPMALIMOHHBIX
TEXHOJIOTMA ¥ MaTeMAaTUYECKOTO MOJEIUPOBAHUS, CBA3aHHON C BHIOOPOM

HCO6XOI[I/IMBIX MCTOOAOB H AJIOPUTMOB, HCIIOJIB3YCMbBIX B PaA3JIMYHBIX

TCXHUYCCKUX CUCTEMaAX,

L N3y4YCHHUC HOBBIX HAYYHBIX PC3YJIbTATOB, HayLIHOP'I JIUTCPATypbel H

HETPEePHIBHOMY ITPOPECCUOHATIBHOMY CaMOCOBEPIIICHCTBOBAHUIO.

B pesynbrate

W3y4ECHUS

JTaHHOU

JUCHUIUIMHBL Y  O0ydJaronuxcs

bopMUPYIOTCA clieyIomne MpodecCuoOHATbHBIE KOMITCTCHITUH

Twun 3agau

Kon n HammMeHOBaHHE
npogeccnoHAIbHO
KOMITeTeHI[HH
(pe3yJbTaT 0CBOEHUsI)

KO)I U HAMMEHOBAHUE MHANKATOPA TOCTUKCHUS
KOMIIETCHIIMH

Hay4HO-HCCIIE0BATENbCKUN

MK-1 Cnocoben cobupars,
00pabaTbeIBaTh U
HHTEPIPETHPOBATH TaHHEIC
COBPEMEHHBIX HaYYHBIX
HCCJICIOBaHUH,
HEOOXOIUMBIC JIIIS
(hopMupPOBaHHUS BBIBOJIOB TI0
COOTBETCTBYIOIINUM HAyYHBIM
WCCIIeTOBAaHUSIM

ITIK-1.1 o6pabaTbIBaeT U aHATU3UPYET JAHHBIC
COBPEMEHHBIX HAyYHBIX HCCIIEOBAHUM,
CTPYKTYpHUpPYeT HHPOpMAIUio i GOPMYIHPYET
BEIBOJIBI

[IK-1.2 caMOCTOSTENBHO U B COCTaBE HAYYHOT'O
KOJUIEKTHBA CTABUT €CTECTBEHHOHAYYHbIE 33/1a41
Ha OCHOBE 3HAHUS ITOCTAHOBOK HAYYHO-
HCCIIeIOBATENbCKUX 3a/1a4

IIK-1.3 ucnonp3yeT MeTOAbl IPOBEACHUS
HAYYHBIX UCCIICTOBAaHUN M IOCTAHOBKH
MaTeMaTHYeCKU KOPPEKTHBIX HAYIHO-
HCCIIeIOBATEILCKUX 3a1a4

Jnst bopMHupoBaHUs BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTUIMHBI

«DyHKIIMOHAIIBHBIN aHAU3» TPUMEHSIOTCS CIEAYIOIUEe METOAbl aKTUBHOTO/

HHTCPAKTUBHOTI'O 06Y‘ICHI/I$II

® [IPE3CHTAlUM C HCHOJIb30BAHUEM [OCKH, KHUI, BHJEO, CIAiIOB,

KOMIIBIOTCPOB U T.II., C IMOCJICAYIOIITUM O6CY)KI[€HI/IGM MaTcpralioB,

e oOparHas cCBsA3b C (OPMUPOBAHHUEM OOINETO IIPEACTABICHUS 00

YPOBHE BJIaACHHUA 3HAHUAMU CTYACHTOB, AKTyaJIbHBIMUW JJIA 3aHATHA,




L4 pasMHHKa C BOIIpOCaMH, OPUCHTHPOBAHHBIMM Ha BbICTPAWNBAHUC
JIOTUYECKOM ICIIOYKU M3 IMOJYYCHHBIX 3HAHUU (KOHCTpYI/IpOBaHI/Ie HOBOTI'O

3HAHUA),

e paboTra B MalbIX Tpynmax (JaeT BCEM CTyACHTaM BO3MOXKHOCTH

y4acTBOBaTb B

pabore,

IIPaKTUKOBATh HAaBBIKHM COTpYAHHYCCTBA,

MEXKJIUYHOCTHOTO OOIIICHUS).

1. TPYIOEMKOCTDH JMCHMILIAHLI M BUJIOB YUEBHBIX
3AHSTHI O JUCHUILINHE

OOmas TpyI0eMKOCTh AUCIMILIMHBI COCTaBisieT 4 3auéTHbie equHuibl (144

AKaJCMHNYCCKHUX qaca) .

(1 3a4CTHaA CAUHHUIIA COOTBCTCTBYCT 36 AKaJCMHNYCCKHUM t-IaCElM)
BI/II[aMI/I y‘le6HI>IX 3aHSATUM U pa6OTI>I 06yqa}omeroc;1 10 AUCHUIIIIMHC MOT'YT

SABJIATHCH.
O6o03HaueHme Buzpl yueOHBIX 3aHATHH 1 paOOTH 00Y4aIOIerocs
Jlek Jlexun
JIab JlabopartopHble paboTEHI
IIp IIpakTHueckue 3aHATUS
OK OmnunaiiH Kypce
CP CamMocTosiTenbpHas padoTa 00y4aronierocs B MEPHOJI TEOPETHIECKOTO 00yIeHHUS
KOHTDOIE CamocTosTenbHas paboTa 00yJaromerocs 1 KOHTaKTHas paboTa 00yJaroerocs ¢
P MpenojaBaTeneM B MEPHOJ MPOMEKYTOUHOM aTTeCTALIUH

dopma oOydeHHUsT — OYHas.

CTpyKTypa JUCIUTIINHBI:

KoauyecTBo 4acoB mo BUIaM y4eOHBIX
o 3aHATHII 1 padoTHI 00yYaKONIErocsi
= 2 DopMBI
Haunmenosanue pasjiesa 3 = .
Ne = S MPOMEKYTOUHOI
AHCIHILTHHbI < g S = = B B aTrrecTalun
o = = = o Q % I
=
1 Pazgen 1. Metpuueckue 2 6
MIPOCTPAHCTBA
2 Paznen 2. HopmupoBaHHbIe 2 6
MPOCTPAHCTBA
3 Paznen 3. ['mnp0epTOBEI 2 6
MIPOCTPAHCTBA
Paznen 4. JIuneiinsie
4 4 6
OIepaTopsl 6 54 36 9K3aMeH
Paznen 5. JIuneinsie
5 (hyHKIMOHAJIBI U 4 6
COTIPSDKEHHBIE
MIPOCTPAHCTBA
Pazgen 6. YpaBHeHus ¢
6 KOMIIAKTHBIMH 4 6
onepaTopamu
Hroro: 18 36 54




I1l. CTPYKTYPA Y COJAEPKAHUE TEOPETUYECKOMN YACTH
KYPCA
5 cemecTp.

Paznen 1. MeTpuuyeckue npoCcTpaHCcTBA.

Tema 1. Metpuxka. IIpumepsr npoctpancTB. MHOXKECTBA B METPUYECKHUX
npoctpaHcTBax. CXOAUMOCTh U MOJHOTA.

Tema 2. [IpyHIMD CKUMAIOIUX OTOOPAKEHUIN U €r0 MPUIIOKEHHUS.

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

Tema 1. Hopma. IIpumeps! npoctpancts. [loanpoctpancTsa. Pspbl.

Tema 2. Biaoxxenus npoctpanctB. KomnaktHocts B JIHII.
Pasznen 3. 'mib0epTOBBI MPOCTPAHCTBA.

Tema 1. Ckangpasle npousBeneHus. Ilpoekuuu. Teopema 00
OPTOTOHAJIIBHOM PAa3JI0KECHUH.

Tema 2. OpTOroHaAJIBHBIE CUCTEMBI
Pa3znea 4. JInneiinble oneparopsl.

Tema 1. [IpocTpaHCTBO JIMHEWHBIX HENPEPBHIBHBIX ONEPATOPOB

Tema 2. OGpaTuMoCTb ONIEPATOPOB. 3aMKHYThIE oniepaTopsl. [IpunoxkeHus.

Tema 3. IlpuHuunel JuHEWHOro a”anmu3a: TeopeMa banaxa o
roMmeoMoppusme, TeopeMa O 3aMKHYTOM Trpauke, MNPUHIUI OTKPBITHIX
OTOOpaXKEHUM.
Paszneu S. JInneiinbie yHKUMOHAJIBI M CONPSAKEHHbIE IPOCTPAHCTBA.

Tema 1. JIuneitnsie pynkuronansl. Teopema Xana-banaxa.

Tema 2. ConpsikeHHbIe npocTpancTBa. Criabasi CX0IMMOCTb.

Tema 3. ConpsbkeHHBIE OIIepaTOpPHI.
Pa3zges 6. YpaBHeHHsI ¢ KOMIIAKTHBIMHU ONIEPATOPAMM.

Tema 1. Cnextp onepatopa. Teopema ['unp6epra-IlImuara.

Tema 2. Ypasuenus Openronsma

IV. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTH
KYPCA U CAMOCTOSITEJIbHOM PABOTHI

1. IIpocTpancrBa
1. Axcuombl MeTpuku. I[IpuMepsl MeTpuyeckux mnpocTpaHcTB. CXOAMMOCTD.
[[Tapbl B METPUYECKUX TPOCTPAHCTBAX.
2. CX0oIMMOCTh  TIOCJIENIOBATEIBHOCTEN B KOHKPETHBIX  METPUYECKUX
npocrtpancTBax. llomHple  meTpuueckne  mpoctpaHcTBa.  I[Ipumepsr

MOMOJTHEHUH.



7.

HenpepbsiBHOCTB 0TOOpakeHU B KOHKPETHBIX METPUYECKUX
IIPOCTPAHCTBAX.

[Tpunuun  cxumaroumx oroOpakeHuid. IIpumeHeHne K cucTeMam
anreOpanvecKuX ypaBHEHUN U K MHTErPaJbHbIM YPAaBHEHHUSM.
KOMITakKTHOCTB B METPUUYECKUX MTPOCTPAaHCTBAX. VcciaenoBanne KOHKPETHBIX
CUCTEeM (PYHKIIHIA.

['mnebepToBO mpocTpancTBO. [Ipolecc opToroHanu3anuu U NOCTPOEHUE
CHUCTEM OPTOTOHAIBHBIX MHOTOYJICHOB.

KoHTposbHas padota

2. Onepartopsl

1.

[Ipumepsl orpanudeHHbIX ornepaTopoB. Hopma oneparopa. Beraucienue
HOpPMBI  Omeparopa. PaBHOMEpHas W CuiIbHas  CXOJMMOCTHU
IIOCJIEIOBATENBHOCTEN ONIEPATOPOB.

HccnenoBanue oOpaTUMOCTH ONIEPATOPOB.

Jluneiinple  orpaHuueHHble  (yHKUMOHanbl. MccienoBanue — ciaboi
CXOJMMOCTH TOCJIEIOBATEIbHOCTEN AIEMEHTOB U (DYHKIIMOHAJIOB.

Bnonne HenpepeiBHbIE onepaTtopbl. [Ipumepsl BIONHE HENPEPhIBHBIX
OIIEpaToOpPOB.

ComnpsikeHHbIE U TUILOEPTOBO COMpSIKEHHbIE onepaTtopsl. [Ipumepsr.
HccnenoBanrie ypaBHEHUM ¢ BIIOJIHE HETIPEPBIBHBIMU ONIEPATOPAMHU.

KoHnTtponbHas pabota

V. YYEBHO-METOAMYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSA (M OH/IAHH
KYPCA IIPU HAJTUYHN)

Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHOU paboThI

o0y4Jaromuxcst Mo JUCHUILUIMHE BKIIFOYAET B ce0s:

e IUIAH-TPa(UK BBHIMOJIHEHUS CAMOCTOSITEIbHON PabOThI MO TUCUUILIIMHE, B
TOM YHCJIE NMPUMEPHBIE HOPMBI BPEMEHM HA BBINOJHEHUE IO KaKIOMY
3aJIaHUIO;

e METOJWYECKHE PEKOMEHJAIMM [0  BBINOJIHEHUIO 33JaHUM  JIs
CaMOCTOATENbHON pabOThI;



e TpeOOBaHWA K TPEACTABICHUI0O ©  OQOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOSITEITLHON PaboTHI;

* KPUTCPUHU OLUCHKH BLIIIOJIHCHUS CaMOCTOSITEJIbHOM pa6OTI>I.

IVIAH-TPA(QUK BHINOJHEHUSI CAMOCTOSTEIbHON PadoThI

N IIpumepHBbIe HOPMBI ®opma
. Bupn camocrosiTebHOI paGoThI BPEMEHH Ha P
n/n KOHTPOJISt
BBINOJTHEHHE
1 Pabora Hax KOHCIIEKTOM JIEKIHH, MOArOTOBKA K KOHTPOJBHOH paboTe: 1 vac
Mertpuueckue 1 HOpMHPOBaHHBIE MPOCTPAHCTBA
2 Pabora Hax KOHCIIEKTOM JIEKIHHU, TOArOTOBKA K KOHTPONIBHOI paboTe: 1 vac
Mertpuueckne 1 HOpMHPOBaHHBIE IPOCTPAHCTBA
3 Pabora Haj KOHCIIEKTOM JIEKIMH, IIOJrOTOBKA K KOHTPOJIBHOH paboTe: 1 ac
Mertpuueckne 1 HOpMHPOBaHHBIE IPOCTPAHCTBA
4 PaboTa Hax KOHCIIEKTOM JIEKLUH, MMOJrOTOBKA K KOHTPOJILHON padoTe: 1 ac Kontponbhas
Mertpuueckue 1 HOpMHPOBaHHBIE MPOCTPAHCTBA paboTa
5 Pabora HaJ KOHCIIEKTOM JIEKIHH, TOATOTOBKA K KOHTPOJILHOM paboTe: 1 ac
I'mi0epTOBBI MPOCTPAHCTBA
6 ITonrotoBka K KOHTPOJILHOU padoTte: ['MIL0EpTOBBI MPOCTPAHCTBA 8 yacoB
7 PaboTa HaJT KOHCTIEKTOM JICKITHH, TIOJATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
['uap0epTOBBI IPOCTPAaHCTBA
8 PaboTa Ha; KOHCIIEKTOM JICKIMH, IIOATOTOBKA K KOHTPOJIBHOI padoTe: 1 wac KonTponbhas
['uap0epTOBBI IPOCTPAaHCTBA pabota
9 PaboTa HaJT KOHCTIEKTOM JICKITHH, TIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
JIuneiinble onepaTopsl
10 PaboTa HaJT KOHCTIEKTOM JICKITHH, TIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
JIuneiiHble onepaTopsl
11 [onroroBka K KOHTpONBHOH pabdore: JInHElHBIE omepaTOphI 8 gacoB
12 PaboTa Ha; KOHCTIEKTOM JICKIMH, IIOATOTOBKA K KOHTPOJIBHOM padoTe: 1 wac KonTponbhas
JInneiinble onepaTopsl paboTta
13 PaboTa HaJT KOHCTIEKTOM JICKITHH, TIOATOTOBKA K KOHTPOJIBHOM paboTe: 1 wac
YpaBHEHHUsI ¢ KOMIIAKTHBIM OIIEPaToOpoOM
14 Pabora HaJ KOHCIEKTOM JIEKINH, OATOTOBKA K KOHTPOJILHOM paboTe: 1 ac
YpaBHEHUSI ¢ KOMIIAKTHBIM OIIEPaTOPOM
15 [HoaroroBka k KOHTPONBHOU paboTe: YpaBHEHHS C KOMITAKTHBIM 8 4acos KonTponbhas
oInepaTopoM pabora
16 [MoaroToBka K 3k3aMeHy 36 yacos Dk3ameH

MeTounquKne PEKOMECHIAIUMA 110 BBIINIOJTHCHUIO 3az[aHm‘i JJIA

CaMOCTOAITEJIbHOI PadoThI

CamocrosiTennbHast pa0oTa  CTYJIEHTOB COCTOMT M3 MOATOTOBKH K
IPAaKTUUECKUM padboTam, paboThl HaJl PEKOMEHJOBAaHHOMN JIUTEPATYpOl U TEKCTaMU
JIEKIIUH B IIPOLECCE U3YyUEHUS TEOPETUYECKOIO MaTepHraa.

Tembl 3amaHuil AJi1 CaMOCTOATENBHON pabOThl MPEACTaBICHbl B IJIAHE-
rpaduke BBIIIOJHEHUS CAaMOCTOSTENbHOU padbOThI MO AUCIUIUIMHE.

[Ipy mnOAroTOBKE K NPAKTUYECKUM 3aHIATHSIM HEOOXOAMMO CHayaa
IIPOYNUTATH OCHOBHBIE MOHATUSA U TEOpeMbl 1O TeMe. [Ipy BBINOJIHEHNM 3a1aHUs
HY>KHO CHauaJja IOHATh, 4TO TpeOdyeTcs B 3a/1aue, KaKoi TeOpeTUUeCKUid MaTepuan
HY’)KHO HCIIOJIb30BaTh, HAaMETUTh IUIAH peEIIeHHus 3anayd. PexomeHayercs
MCIIOJIb30BaTh METOANYECKUE YKA3aHUsS U MaTepUalbl 110 KypCy, TEKCT JIEKLUUH, a
TaK)Ke AJIEKTPOHHBIE MOCOoOMs, umeronecss Ha cepBepe IIIkoiabl ecTeCTBEHHBIX

HayK.



[Ipu moAroTOBKE K KOHTPOJIBHBIM pabOTaM MOMOJHUTEIHLHO K H3yYEHUIO
KOHCTIEKTOB  JICKIIMM  HEOOXOJMMO  TI0JIb30BaThCsl  ydeOHHMKamMu. Bwmecto
«3ay4MBaHMS» Marepuaja BaKHO JOOUTHCS TOHUMAaHHUS H3y4aeMbIX TEM
JUcIUIUIMHbBL. OTBeuass Ha IIOCTABJIECHHBIM BOMPOC, MPEABAPUTEIBHO CIEAYET
MOHSATH, 4TO TpeOyeTcs oT Bac B maHHOM ciydae, Kakoi TeOpeTUYECKHA MaTepra
HY>KHO MCIOJIb30BAaTh.

[Ipy TOATOTOBKE K DK3aMEHY HYXHO OCBOUTH TEOPHIO: pa3o0parth
OMpENICNICHUs] BCEX MOHSATUUA W YHUCIECHHBIX METOJOB, PAaCCMOTPETh MPUMEPHI U
CaMOCTOSITEJIbHO PEIINTh HECKOJIBKO THUIOBBIX 3adady M3 Kaxaol Tembl. [lpu
pellleHnH 3ajad BcCerga HEoOXOJMMO KOMMEHTHPOBATH CBOM JICMCTBUS W HE
3a0BIBaTh O COJIEPKATEIIHLHON HHTEPIIPETAIUH.

TpeboBanus k npeaCcTABJIEHUIO U 0()OPMJIEHHIO Pe3yJIbTATOB
CaMOCTOAATE/IbHON PadOThI

Pe3ynbTaToM caMOCTOSITETLHON PabOTHI SIBJISIOTCS OTYETHI MO KOHTPOJILHBIM
paboTam.

B mnpomecce mNOATOTOBKM OTYETOB Y CTYAEHTOB Pa3BUBAIOTCS HAaBBIKU
COCTaBJICHUS MHCBMEHHOM JOKYMEHTAllMM M CHUCTEMaTH3alldd HMEIOIIMXCS
3HaHui. [Ipy COCTaBIEHUN OTYETOB PEKOMEHYETCS MMPUACPKUBATHCS CICAYIOLIEH
CTPYKTYPHI:

° ITocTanoBka 3agaum;

° Meron peuienus;

e  Cnenudukamnus UCIIONb3YEeMbIX (DYHKIIUN U THUIIOB JJAHHBIX;

e  OnucaHue pelIeHUsI KOHKPETHBIX 3aJaHUM.

Kpurepuu oueHkH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

Otuer JOMXKEH TMOJHOCTBHIO YAOBJIETBOPSATH YCIOBHUIO 3adauu. B ciydae
HEKAYE€CTBEHHO BBITIOJHEHHBIX OTYETOB (HE COOTBETCTBYIOIIMX 3asBJICHHBIM
TpeOOBAHUSIM) PE3YIbTUPYIONTUI 0ajt 3a paboTy MOXKeT ObITh CHMKEH. CTyIeHT
JOJDKEH  MPOJEMOHCTPUPOBATH  OTYETJIMBOE M CBOOOJHOE  BIIAJICHUE
KOHIICNITYaJIbHO-TIOHSITUMHBIM anmnapaTtoM, HAy4YHBIM SI3BIKOM U TEPMHUHOJOTHEH.
Hannuue Bcex 0TUETOB SBJISIETCS JOMYCKOM K SK3aMEHY.

Ha skx3aMeHe olieHKa «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CJIM OH ITyOOKO
U MPOYHO YCBOWJI MPOTPaMMHBIA MaTepHall, UCUEPIBIBAIONIE, MMOCIEI0BATEIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro M3JIaraeT, yMEeT TECHO YBSA3BIBATH TEOPHIO C
MPAKTUKON, CBOOOIHO CHpPABISIETCS C 3aa4aMH, BOIPOCAMH U JIPYTUMHU BUIAMU
MPUMEHEHUSI 3HAHUM, MPUYEM HE 3aTPYJHSIETCS C OTBETOM NPU BUIOU3MEHEHUU
3aJIaHUM, WCMOJIB3yeT B OTBETE MaTepuajl MOHOTpapUUYECKOW JUTEpaTyphl,
MPaBWIbHO OOOCHOBBIBAET TMPUHATOE PEIICHUE, BJIAJACET Pa3HOCTOPOHHUMU
HaBBIKAMU U MPHUEMaMH BBITIOJIHEHHUS MPAKTUYECKUX 3a7a4.



OneHka «XOpOIIO» BBICTABJISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
Marepual, rpaMOTHO U MO CYLIECTBY H3JaraeT €ro, He JOMYCKas CYLIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BOIPOC, MPABUIBHO IIPUMEHSET TEOPETUUYECKUE
IOJIOKEHUSI IIPU  PELICHUM I[PAKTUYECKUX BOINPOCOB U  3a4ady, BiajeeT
HEOOXOMMBIMU HAaBBIKAMU M MIPUEMaMH UX BBITTOJIHEHUS.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCA CTYIAEHTY, €CIIM OH HMEET
3HaHUS TOJIBKO OCHOBHOTO MaTepuasa, HO HE YCBOWJ €ro JAETAJIEH, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIE (DOPMYITMPOBKHU, HAPYILIEHUS JTOTHUECKON
IIOCJICIOBATEIILHOCTH B U3JIOKEHUU MPOrPaMMHOIO MAaTepualia, HWCIbIThIBACT
3aTpyIHEHHUS IPU BBITIOJIHEHUH MTPAKTUYECKHUX PaboT.

OueHka «HEYJOBJIETBOPUTEIBHO» BBICTABIIIETCS CTYJIEHTY, KOTOPBIA HE
3HAET 3HAYUTEIBHOM YaCTHU IPOTPAMMHOTO MaTepuania, JOIyCKaeT CyIIECTBEHHbBIC
OLIMOKHA, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHHUSIMHU BBIIOIHIET MPAKTUYECKHE
pabotel. Kak mpaBuio, OLEHKAa «HEYAOBIETBOPUTEIBHO» CTABUTCS CTYJEHTaM,
KOTOpPbIE HE MOTYT MPOAOKUTh O00ydeHHE 0€3 JTOMOJHUTEIbHBIX 3aHSATUH IO
COOTBETCTBYIOILEH NUCIUILIINHE.

VI. KOHTPOJIb JOCTUKEHMS LEJEN KYPCA

Ko/bl H 5Tanbl OneHoYHbIE CPEICTBA - HAUMEHOBaHHE
Ne KonTposupyembie pa3aesnl / TeMbl bopmuposanus
n/n JUCHMILINHBI KOMIIeTeHIHii TeKyLHii KOHTPOIb NPOMEKYTO THAHA
aTrrecranus
1 Paznensl 1-3. Merpuueckue 3HaeT KonrtponesHnas pabora 3amnura KOHTPOJIBHOM
MPOCTPAHCTBA. (ITP-6 a0OTBI
HI:())pMﬁpOBaHHLIe HPOCTPAHCTBA. TIK-1 Ymeer ) P
I'u1p6epTOBBI MPOCTPAHCTBA Bnaneer
2 [K-1 3HaeT KonrtponpsHas padora 3amura KOHTPOIBHOM
Paznenst 46 Vmeer (IP-6) paborsl
JIuneiHble onepaTopsl.
Jluneiinble pyHKIMOHAIBL. Bnaneer
VYpaBHeHuUs c KOMITAaKTHBIMH Varcer
orepaTopamu
Bnaneer

VIl. CHHUCOK YUYEBHOU JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JMTEparypa
(3JIEKTPOHHBIE M NEeYATHbIE U3TAHMS)

1. BacunbeBa A.B., TuxonoB H.A. Wnterpansubie ypaBHenus, CII0: Jlans,
2010 . - 160 c. http://e.lanbook.com/books/element.php?pll_id=42
2. Ouxrtenronbly ["M. Kypc nuddepeHnmanbHOro ©M  HMHTETPATBHOTO

ncuucieHua: Yueonuk. B 3-x tr. Tom 1, CII6: Jlamb, 2012 1. - 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. QOuxrtenronby ['M. Kypc auddepeHnnansbHOro ©U  HUHTETPAIBHOTO
ucunciaeHus: Yueonuk. B 3-x 1r. Tom 2, CIIG: Jlams, 2012 r. - 800 c.
http://e.lanbook.com/books/element.php?pll_id=408

4. Ouxtenronply ['M. Kypc auddepeHnmarbHOro ©W  HUHTErpajbHOIO
ucurciaeHus: Yueonuk. B 3-x tr. Tom 3, CII6: Jlams, 2012 r. - 656 c.
http://e.lanbook.com/books/element.php?pll id=409

S. Konmoropos A.H., ®omun C.B. DOnementsl Teopuu GyHKIUNR U

dbyHkIMoHanpHOTO  a”amuza, M: ®wsmarmur, 2010 1. - 572 c.
http://e.lanbook.com/books/element.php?pll id=2206
6. Kypomr A.I'. Kypc Bwicmieid anre6psi, CII6: Jlaws, 2013 r. - 432 c.
http://e.lanbook.com/books/element.php?pll id=30198

7. Apnons B.M. OObikHOBeHHBbIE auddepeHnnanbible  ypaBHeHUA, M:
MIIHMO, 2012 r. — 341 c. http://e.lanbook.com/books/element.php?pll 1d=56392
8. [lerpoBckuii N.I'. Jlekunu 1o Teopuu 0OBIKHOBEHHBIX TU(DPEepeHIINATBHBIX
YPaBHEHH, M: Pu3MaTIuT, 2015 T. — 208 C.
http://e.lanbook.com/books/element.php?pll_id=59554

Q. [TerpoBckuii W.I'. Jlekiiuu 06 ypaBHEHUSX C YaCTHBIMU MPOU3BOIHBIMU, M:
du3MaTIuT, 2010 T. — 404 C.

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

¢ynkuuoHansHoMy  a”Hanmmsy,  CII6:  Jlaws, 2012 r. - 192 c.
http://e.lanbook.com/books/element.php?pll id=3175
11. Tantmaxep @D.P Teopus wmarpun, M: ®usmarmur, 2010 r. - 560 c.
http://e.lanbook.com/books/element.php?pll id=2155

JlonoJIHMTe IbHAA JTUTEPATypa
(neuammvie u 31eKmpoHHbIE U3OAHUS)

1. Axuezep H.M., T'mazman W.M. Teopuss JNMHEWHBIX ONEPATOPOB B
ruas0epToBOoM npoctpanctBe. M.: Hayka, 1966.
2. Haudopa H., llIBapu [Ix. Jluneiinsie oneparopsl. Oo1ast Teopusi. M.: Mup,
1962.
3. Handopn H., HIBapu k. Jluneiinsie onepatopsl. CriekTpaiabHas TEOPHUS.
M.: Mup, 1966.
4. Baiin6epr M.M. ®ynkunonanbhelil ananu3. M.: [Ipocsemenue, 1979.
S. Nocuna K. @yHkunoHaneHbeiii ananus. M.: Mup, 1967.

6. Kantoposuu JI.B., Akunos [.II. ®@ynkunonaneHblii anHanu3.M.: Hayka,
1984.
1. JIroctepuuk JI.A., CoGoneB B. . DneMeHnTsl GyHKIIMOHATHHOTO aHAU3A.

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. Metoasl coBpemeHHON MaTematnueckoil ¢pusuku. T.1.
OyHKIMOHAJIbHBIN aHanmu3. M.: Mup, 1977.

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

10. Tpenorun B.A. ®yukimonansHbiit ananus. M.: Hayka, 1980.

11. Tpenorun B.A., [Tucapesckuit b.M., Co6onesa T.C. 3agauu u ynpaxHeHus
no pyHkunoHanpHOMY aHanu3y. M.: Hayka, 1984.

12.  Jlroctrepuuk JILA., CobGones B.M. Kparkuii kypc QyHKIIMOHATBHOTO
aHaImu3a, CI1I6: Jlafb, 2009 T. - 272 C.
http://e.lanbook.com/books/element.php?pll_id=245

13. JleGener B.M. dyHKIMOHAIBHBIA aHATU3 W BBIYMCIUTEIbHAS MaTeMaTHKa,
M: du3MaTINT, 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. KupumnoB A. A., I'Bummanu A. JI. TeopeMsbl u 3a1aun pyHKIMOHAIBHOTO
aHanusa. 2-e u3ll., nepepad. u gon. Mocksa "Hayka", 1988. 400 ctp.

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANUOHHOM CeTH
«AHTepHeT»

http://libgen.io/ - kauru
http://sci-hub.io/ - craten
http://www.twirpx.com/ - KHUTH ¥ METOJJUUECKUE YKa3aHUS
http://window.edu.ru/ - meronu4eckue yka3zaHus
http://alexandr4784.narod.ru/ - xauru
http://egworld.ipmnet.ru/ru/library.htm
http://egworld.ipmnet.ru/en/library/mathematics.htm
CchUIKM HA DJIEKTPOHHBIE OUOINOTEKU:
http://egworld.ipmnet.ru/ru/library/otherlibs.htm
http://w.ict.nsc.ru/books/textbooks/akhmerov/ - metoaudeckue ykazanus
http://ph4s.ru/books mat.html

Ilepeyenb HGOPMANUMOHHBIX TEXHOJIOTHI U POTPAMMHOI0 00ecreYeHmst

Onepanunonnas cucrema Windows.
Microsoft Office.

Komnunsitop ¢ CU+.

[TakeT npuknaaHbix mporpamm Mathematica.
[MTakeT npuknagHbx mporpamm Matlab.
[MakeT npuknagHex mporpamm Mathcad.

No ok owbhE

[MTakeT npuknagHbix 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

VIIl. METOJIMYECKHUE YKA3AHUSI IO OCBOEHMIO
JTUCHUATUIMHBI

1. PexoMeHgamuum 10 IUIAHMPOBAHUIO W OPraHU3aliM BpPEMEHH,
HEeo0X0AMMOro /AJsi H3y4YeHHUsl AUCHUIIMHbI. PEKOMEHIyeTcs CleayromuM
00pa3oM OpraHU30BaTh BpeMs, HEOOXOIUMOE I U3YUCHUS TUCITUTLINHBI:

W3ydyeHne KOHCIEKTA JIEKIIMH B TOT K€ JIeHb nociie ek — 10-15 MunyT.

[ToBTOpEHUE NeKIMK 3a IeHb nepea cieayromen aekueid — 10-15 munyT.

N3ydyeHne TeopeTnyeckoro Marepuaia 1o ydeOHUKY U KOHCHEKTy — 1 Jac B
HEJIEIIO.

[ToAroToBKa K MPAKTUYECKOMY 3aHITHIO M PEIICHHE JOMAIIHEro 3a1anus — 1
yac.

Torga oOmue 3aTparbl BpeMEHM Ha OcBoeHue Kypca «KoMiuiekcHbld u
DYHKIMOHAIBHBIN aHAIU3» CTYJEHTAMU COCTaBAT OKOJIO 2,5 yaca B HEJIEIIIO.

2. OnucaHue mNOC/JIEI0BATEIBLHOCTH [elCTBUH CTyAeHTa («CHeHapuil
U3y4eHHs JUCHUILIMHBI»). [Ipn n3ydyeHnn Kypca ciielyeT BHUMATEIBHO CIyIIaTh
Y KOHCIIEKTHPOBAaTh MaTEpHall, U3JlaracMblii HAa ayJIUTOPHBIX 3aHATUAX. LI ero
IIOHMMAaHUS W  KA4eCTBEHHOIO  YCBOEHUS  PEKOMEHAYETCS  CIeAyronas
MTOCJIEA0BATEIBHOCTD JEUCTBUM:

1. Tlocne okoHuYaHUs Y4YE€OHBIX 3aHATUM JIA 3aKpeIUIeHHs MaTepualia
IPOCMOTPETh M O0AYMaTh TEKCT JIEKIMH, MPOCITYIIAHHOM CErojHs, pa3o0paTh
paccMoTpennbie ipumepsbl (10-15 MunyT).

2. Ilpy DOArOTOBKE K JIEKUMH CIEAYIOIIET0 [JHS IOBTOPUTh TEKCT
npeablIyIel JeKIUU, TOAyMaTh O TOM, Kakas MOXET ObITh cienyromas tema (10-
15 MunyT).

3. B Tedenue Henenu BbIOpATh BpeMs Ajig pabOThl €O CIELHMATIBHON
JUTEPATypol B OMOIMOTEKE U JJIs 3aHATUI Ha KoMmbloTepe (1o 1 yacy).

4. Ilpp 1DOATOTOBKE K NPAKTHYECKUM 3aHATUSAM CICAYIOLIEro JHS
HEOOXOJMMO CHayajla IpPOYUTaThb OCHOBHBIE IOHSATHS W TEOPEMBI IO TeMe
JoMalHero 3afaHus. [Ipy BBINOJHEHHWH 3aJaHMs HYXXHO CHadajga MOHATh, 4YTO
TpeOyeTcss B 3ajade, KakoW TEOpETUYECKUH MaTepual HY>KHO HCIOIb30BaTh,
HaMETUTh IUJIaH pelIeHus 3anadn. Ecinm 310 HE mano pe3ynpTaToB, U Bel cnenanu
3alayy «1mo oOpasily» ayJIWTOpPHOW 3ajauyd, WIM U3 METOJIWYECKOro MocoOus,
HY)KHO TIOCJI€ pElIeHUs] Takod 3aJadu oO0JyMaTh XOJ pEeLIeHUus U OmpoOOBaTh
PELINTh AaHAIOTUYHYIO 33/1a4y CAMOCTOSTEIBHO.

3. PexoMeHgauMm 1m0  HCHOJb30BAHMI)  MaTEPHAJIOB  y4eOHO-
METOAUYECKOr0 KOMILIeKca. PexoMeHIyeTcs uCIoIb30BaTh METOIMYECKUE
YKa3aHHUsI U MaTepualbl M0 Kypcy «PYyHKIMOHAIBHBIA aHAIU3», TEKCT JICKIHH, a



TaKk)Ke 3JEKTPOHHBIE MocoOus, umeronecs Ha cepBepe LLkonbpl ecTecTBEeHHBIX
HayK.

4. Pekomenaauuu mno padore ¢ Jjureparypoil. TeopeTnueckuii maTepual
Kypca CTaHOBHUTCS 0o0Jiee MOHSTHBIM, KOT/Ia TOMOJHUTEIBHO K MPOCITYIIMBAHUIO
JeKUMA H3y4daroTcss W KHUTH. [loJe3HO MCnoJsib30BaTh HECKOJIBKO YYEOHUKOB,
OJTHAKO JIerd€ OCBOUTH KYpC, MPUACPKHUBASICh OJHOTO y4eOHHKAa M KOHCIEKTA.
PekomeHnyeTcsi, KpoMe «3aydMBaHUs» MaTephaya, JOOUThCA MOHUMaHUS
M3y4aeMOW TEMBbl NUCIUIUIMHBL. Kpome TOro, O4eHpb IOJIE3HO MBICJIECHHO 331aTh
cebe 1 morpoOoBaTh OTBETUTH Ha CJEAYIOIIME BOIPOCHI: O YEeM 3Ta IJIaBa, KaKue
HOBBIE MTOHSATHS B HEW BBEJCHBI.

5. CoBerbl MO0 MOATrOTOBKE K JK3aMeHY. [[ONMOJHHUTENBHO K HU3YUYEHHUIO
KOHCIIEKTOB ~ JIEKIIM  HEOOXOIMMO  MOJb30BaThCcsl  ydeOHuMKamu. Bwmecto
«3ay4ydBaHUI» MaTepuaia BaXXHO JOOUTHCA TOHMMAHUA H3YyYaeMbIX TEM
JUCUUIUIMHBL. [Ipy MOAroTOBKE K 3K3aMEHY HYKHO OCBOUTH TEOPHUIO: pa3oOpathb
ONPENEIICHUs] BCEX NOHATUHA W YHCICHHBIX METOJOB, PACCMOTPETh MPHUMEPHI U
CaMOCTOSITEIIBHO PEUIUTh HECKOJIBKO THIIOBBIX 3aJad4 M3 Kaxaou tembl. llpu
pelIeHnn 3ajad Bcerja HeoOXOIMMO KOMMEHTHpPOBaTh CBOM JEUCTBUS U HE
3a0BIBaTh O COAECPKATENIbHON UHTEPIPETALIUY.

6. Ykazanus 1o opranusanuu padorsl ¢ KOHTPOJIbHO-U3MEPHUTEIbLHBIMU
matepuajamu. Ilpy MOAroTOBKE K KOHTPOJBHOW paboTe WIH 3K3aMEHY
HEOOXOJIMMO CHayaja MPOYUTaTh TEOPUIO MO Kaxaou teme. OTBedass Ha
MOCTaBJIEHHBIN BOIIPOC, MPEABAPUTENBHO CIEAYET OHITh, UTO TpeOyeTcs oT Bac B
JJAHHOM ClIy4ae, KaKOM TEOPETUUYECKUI MaTEPUall HY’KHO MCIIOJIb30BaTh, HAMETUTD
o0l TUTaH peIeHUS.

IX. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
JUCHHUIIJINHBI

1. MynetumenuiiHas ayautopus (MyJIbTUMEIMAHBIN mpoekTop Optima
EX542] — 1 mr.; aymuo ycwmrens QVC RMX 850-1 mit.; xomonku — 1 mit.;
HoyTOYK; UBII — 1 mT.; HacTeHHbINA 2KpaH; MUKPOPOH — | IIT.) A9 MpOBENECHUS
JeKIUiA B popMaTe mpe3eHTaInH.

2.  Y4eOHBI KOMIBIOTEPHBIH Kiacc W MyIbTUMEIUIHBIA KiIacc C
BBIXOJIOM B ceTh MHTepHeT.

X.  ®OHJAbI OHEHOYHbLIX CPEACTB

B coorBerctBUM ¢ TpeboBanusamu DPI'OC BO mirsg  arrecranuu
OOy4JarommMxcss Ha COOTBETCTBHE MX MEPCOHATBHBIX JOCTIKCHHUM TUTAHUPYEMBIM
pe3yJiibTatam oOy4eHHs M0 JUCIUIUIUHE CO3AaHbl POH/IBI OIEHOYHBIX CPEJICTB:

Ne KonTposmmpyemsble Kon koHTpoupyeMoii KoMIeTeHUUH/TUIAHUPYeMble HaumeHoBanue
n/n pa3aelibl pe3yJbTaThl 00y4eHHs OIICHOYHOT'0 CPe/ICTBA




JAUCHHUITHHBI
(pe3y/1bTaTHI MO

pa3aenam)
1 Teopernueckast wacts | ITIK-1 CrnocoGen cobupars, 00pabaTsIBaTh U HHTEPIPETHPOBATD Pedepar, noxmnan,
JTaHHbIE COBPEMEHHBIX HayYHBIX HCCIEIOBaHHH, HEOOXOUMBIE TIpe3eHTaIHs YK3aMeH
Ut popMUPOBAHNS BEIBOZOB IO COOTBETCTBYIOIINM HAyIHBIM
HCCIIEIOBAHUSIM
2 IK-1 Cnocoben cobupars, 00padbaThIBaTh 1 HHTEPIPETUPOBATH KOHTPOJIbHBIE pabOThI

JTaHHbIE COBPEMEHHBIX HayUHBIX MCCIEIOBaHUMN, HEOOXOUMBIE 9K3aMeH
Jutst popMUPOBaHUS BBIBOAOB MO COOTBETCTBYIOIUM HAayUHBIM
HCCIIEI0BAHUSIM

HpaKTI/I‘{eCKaﬂ 4acCThb.

Texkymasi arrecrauMs CTYJICHTOB IO JUCHUIUIMHE «DYyHKIHOHAJIBHBIN
aHaJau3» NPOBOJUTCS B COOTBETCTBUM C JIOKAJbHBIMA HOPMATHUBHBIMHM AKTaMU
JIBD®Y B dopme KOHTPOJIBHBIX PabOT MO OIIEHUBAHUIO (PaKTHUECKUX PE3yJIbTaTOB
oOy4denust cTyJeHToB. OObEeKTaMu OLICHUBAHUS BBICTYIIAIOT:

e  yyeOHas NUCUUIUIMHA (AKTUBHOCTh Ha 3aHSATUAX, CBOCBPEMEHHOCTH
BBITIOJIHEHNS PA3JIMYHBIX BUJIOB 3aJaHHM, ITOCEIMIAEMOCTh BCEX BHUJIOB 3aHATHM IO
aTTECTYEeMOM JUCIUIUIMHE);

®  CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

®  YpPOBEHb OBJIAJCHUSA IPAKTUYCCKUMHU YMEHUAMH U HaBBIKaAMU;

®  pe3yJbTaThl CAMOCTOSITEILHON pabOTHI.

IIpomexkyTouHas arrecTanus CTyZICHTOB 1o TV CLUTUINHE
«DyHKIMOHAJIBHBIA AaHAJINW3» IPOBOAUTCA B COOTBETCTBHHM C JIOKaJIbHBIMU
HopMatuBHbIMU akTamu [IBDY B Bume sk3ameHa B ycTHO# ¢dopme (OTBETHI Ha
BOIPOCHI FK3aMEHALIMOHHBIX OUJIETOB).

Kpurepuu BeICTaB/IeHHA OLCHKH CTYAEHTY HA YK3aMeHe 10 JTUCHHIIHHE
«DYHKIMOHAJIBHbIA AHAJTU3»

OueHka «OTJIIMYHO» BBICTABIISACTCA CTYACHTY, €CIM OH IIyOOKO M NMPOYHO
YCBOMJI MPOTPAMMHBIN MAaTE€pHUAJI, WCUEPIIBIBAOLIE, ITOCIEN0BATENBHO, YETKO WU
JIOTUYECKU CTPOMHO €r0 M3JIaraeT, YMEET TECHO YBS3bIBATH TEOPUIO C MPAKTUKOM,
cBOOOJIHO CIpaBiIsieTCs € 3aJladaMH, BONPOCaMH U JPYTMMU BHJIaMU MPUMEHEHUS
3HaHUM, NPUYEM HE 3aTPYAHSACTCS C OTBETOM IPU BUIOU3MEHEHUU 3aJaHUM,
UCIIOJIb3YeT B OTBETE MaTepual MOHOrpaHUuecKoill JMTepaTyphl, MPaBUIBHO
OOOCHOBBIBACT MPHUHITOE pEIICHHEe, BIAJEET Pa3HOCTOPOHHUMH HaBbIKAMU MU
IIPUEMAMH BBIITOJIHEHUS MPAKTUYECKUX 3a1a4.

OneHka «XOpomo» BBICTABISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepuall, TPaMOTHO U MO CYIIECTBY H3JIaraeT €ro, He JIOIMYyCKas CyLIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BONPOC, MPABWIBHO NPUMEHSAET TEOPETHUUECKUE
IIOJIOKEHHWS] TPU  PELICHUM NPAKTUYECKUX BONPOCOB M  3a1ay, BJIAJEET
HEOOXOMMBIMU HaBbIKAMH U MPUEMaMH UX BBITTOJIHEHUS.

OneHka «yZOBJIIETBOPUTEIBHO» BBICTABISIETCA CTYIAEHTY, €CIIM OH HMEET
3HaHUS TOJILKO OCHOBHOTO MaTepuaia, HO HE YCBOWJ €ro JeTajed, JOIyCKaeT
HETOYHOCTH, HEIOCTATOUYHO NPABUIIbHBIE (DOPMYIUPOBKU, HAPYLIEHUS JJOTUYECKON




MOCIICIOBATEPHOCTH B M3JIOKEHUU MPOrPaMMHOTO MAaTepualia, HWCHbIThIBACT
3aTPyIHEHUS IPU BBITIOJIHEHUH MTPAKTUYECKHUX PaboT.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABIAECTCS CTYAEHTY, KOTOPBIM HE
3HAeT 3HAYUTEIBHOU YaCTU MPOrpaMMHOIO MaTepuaa, I0IyCKaeT CyIECTBEHHbBIE
OIMOKHA, HEYBEPEHHO, C OOJIBIIMMU 3aTPyIHCHHUSIMHU BBITIOTHICT MPAKTHUCCKUEC
pabotsl. Kak mpaBuiio, OLEHKA «HEYIAOBJIETBOPUTEILHO» CTAaBUTCS CTYJEHTaM,
KOTOpPbIE HE MOTYT MPOJOKUTH OOy4eHHEe O€3 TOTOJHUTEIBHBIX 3aHATHH TI0

JVCLHUATUIAHE.
Bonpoce! 1J1s1 HOATOTOBKH K IK3aMeHY
1. HepaBenctBa T'enmbnepa u  MwuHkOBCkOro. Ilpumepsl  MmeTpudecKux
IIPOCTPAHCTB.
2. CxomuMmocTb. HenpepbIBHOCTh METPHKHU.
3. OTKpBITBIE U 3AMKHYTBIE MHOXKECTBA U KX CBOMCTBA.
4. [IpuHUMI CKUMAIOIIUX 0TOOPaXKEHUH.
S. [IpunoxeHnue NpUHIMIA CKUMAIOUIMX 0ToOpakeHui Kk 3anaye Komm.
6. KOMITaKTHOCTh B METPHUYECKUX NPOCTPAHCTBaX. TeopeMbl O HENPEPBIBHBIX
(GYHKIUSAX Ha KOMIAKTHBIX MHOYKECTBAX.
1. Kputepuit kommaktHoCTH Xaycaopda.
8. Kpurepuit  Apuena  OTHOCHUTENBHOM  KOMIIAKTHOCTM  MHOXECTB B

IIPOCTPAHCTBE HEMPEPHIBHBIX (PYHKIUH.

Q. JInnelinble HOPMHUPOBaHHbIE IIPOCTPAHCTBA. HenpepriBHOCTB
anreOpanueckux onepaunid U HopMmbl. [Ipumepst JIHII. Psast B OGaHaxoBbIX
IPOCTPAHCTBAX.

10. CsoiictBa ckamsipHoro mnpowusBeneHus. OprtoroHanbHOCTh. [Iporecc
OpPTOTOHAIU3ALNH.

11. Teopema 00 OpTOrOHATBEHOM PA3JIOKEHUH.

12.  Jluneitnple omepaTopsl. HempepbslBHOCTP H OTrpaHUYEHHOCTh. Hopma
oreparopa.

13.  Teopema o mpoOAOHKEHUH OTepaTopa MO HEMPEPHIBHOCTH.

14, Oo6parumbie oniepatopsl. OOMMIA KpUTEpU 0OPATUMOCTH.

15.  Teopema 06 06paTUMOCTH orepaTopa, OJIU3KOTO K €TUHUIHOMY.

16. Teopema 06 oOpaTuMOCTH orepaTopa, OJIM3KOTo K 00paTUMOMY.

17. [IpunoxkeHue TeopemM 06 0OpaTUMOCTH K UHTErPaIbHBIM YPaBHEHUSIM.

18. Teopema Xana — banaxa o npo0JKEHUH JIMHEHHOTO (DYHKIIMOHATIA.

19.  CaeactBus Teopembl XaHa — banaxa.

20.  OOuwmit Bua (hyHKIIMOHAJIOB B KOHKPETHBIX MPOCTpaHcTBax. Teopema Pucca
00 oO1eM Bujie GyHKIIMOHATA B THILOEPTOBOM MPOCTPAHCTBE.

21.  CompshKeHHBIN orepaTop U TEOpeMa O ero OrPAaHHYCHHOCTH.



22. (Cnalas CXOOMMOCTh TOCIEAOBATEIbHOCTH 3JIEMEHTOB. EJNMHCTBEHHOCTH
npenena. CBsi3b O CXOAUMOCTBIO IO HOPME.

23.  KommakTHbIe omepaTopbl. KOMIIaKTHOCTH COTPSHKEHHOTO OTepaTopa.

24.  Teopus ®penronpma.

25. Teopema ['mnpbepra — LlImunra.

TunoBble 3aaHUA 1 KOHTPOJIbHBIX PadoT
3ananue 1.
1.  Onpenenute, SIBISETCS JH JaHHOE MHOXKECTBO 3aMKHYTHIM, OTKPBITHIM B
npoctparctBe C[a,b],CL[a,b]. Haiigure ero 3ambikaHue, BHYTPCHHUE U
IpPaHUYHBIC TOYKH B K&KIOM YKa3aHHOM IIPOCTPAHCTBE.

11 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 = {x(t)| x(a) > 0};

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

2. Jlna paHHOrO MHOXKECTBA M  BBIACHUTH, SBIAETCS JH MHOXKECTBO
B= M NI OTKpBITHIM, 3aMKHYTBIM, OTPaHHYEHHBIM B .

21. M :{x:xk s%,kzl,z..}, p=1

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

24. M = i <1,k=1,2...}, p=2;

25. M= ==X, =0k=12.}, p=2
3. ﬂBHHeTCH JIN TIOCJICAOBATCIIBHOCTDH Xn IIOCJIICA0OBATCIIBHOCTBIO KOH_II/I B

npoctpanctBe E . Haiftu ee mpenen, ecim oH CcymiecTBYyeT.

%
31 x()=4¢" TEQ £ rpq:
-2 12 e o

sinnt, teQn[-12],

2. = E=L[-12];
32 %0 t2+n—13, te[-12\Q. H[2



nt

ne", tek,

33. x (t)={¢ JE=L,[01];
X, (1) % L [OL]\K. A[ ]
3.4. xn(t):{m’ tel20nQ , E=L,[-20];
ne™, te[-2,0]\Q.

[, 1
35 x () =1\" "’ LR ALY  E=L[-1]];

cos(n+t), te[-11]nK.
3apanue?.
1. Omnpenenure, SBISIOTCA U JBE HOPMBI HXH1 51 HXH2 DKBUBAJECHTHLIMUA B

HOpMHpOBaHHOM  mpoctpanctee  C2[a,b] mBa  pasa  HempepsiBHO-
muddepeHmpyeMbIx Ha oTpe3ke [a,b] dpyHkuumii.
L1 [Xcpa gy 1 X =x(@)] +[x" @) + [x”|

1.2. ||

c2[a,b] Cla,b] )

X! XH

Cla,b] +

n x| = [x(@)] +

c2[a,b] Cla,b] )

; 2 % "
13 ety 0= (T ) 4

L4 [, = |x(@) +[x @)]+ X" oga 0 1 (Xl = %@ + X ey + X Ny

b bt
L5. [, = 1@ @+l 1 I, = (IO )

2. IIpoBepuTh, CXOAUTCS JIU Pl ). X, B HOPMHUPOBAHHOM IPOCTPAHCTBE E.
k=1

4Ktk _ 2
2.1. X (t) = T, E= C[O;l];
tk tk+1
2.2. X, (t)=—— , E =C[0]];
(1) k k+1 [0.4]
1 .
2.3. xk(t)zt2 Yl E =CJ[0,1];
2.4. x(t)=t?e™, E=C[01];
t
25 X (t)=———, E =C[01];
(1) 1+ n*t? (0]

3. B runsbeproBoM mpocTpaHcTBe L, HallTM mnpoekuuio 3JIeMeHTa X, Ha
MOANPOCTPAHCTRO L.



3.1.X0 :(1’i,_”’ik’___) ’ L={OLX+ByIOL,B eR;xk :5ik’yk :i};

3’3773 6"
3.2. X, —@ :1)) %j L = {ox+By:a,p € R;x =(110,..),y = (100,..)} ;

3.3. %, =(01120,..), L= {x: SX o0 x, = o};

11 1
34 X :(_!_l"'l_l"'j!
©\3'®

L = {ox+PBy:o.B €Rix =(10,10,..),y = (1110,...)}
X

3.5. X, = (1,0,%,0,1,0,...) L= {x: >

K
k=3 kK

=0 xl—x3:0};

3ananue3.
1. SIBOAOTCS JIM OTHOCHTEIBHO KOMITAKTHBIMU CJICAYIOIIME MHOXKECTBA B
npoctpanctee 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 eN};
1.5. M ={sin(a ) o €(0,1)};
2. . JIBisteTcst I MHO>KECTBO M OTHOCHUTCJIIBHO KOMIIAKTHBIM B ITPOCTPAHCTBC

1,? B ciyyae TOJIOKUTEILHOTO OTBETA MOCTPOUTH I MHOXKECTBA KOHEUHVIO &-
p
ceth juta €=0,1.

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

22. M =3x[x| <= keN} p=1

b

23. M= {\xk\< keN} po1
*
b

N
.|>

. M

X: k\< keN} p=1

1
25. M \xl\_l\x2k\<2k,\x2k+1\<32k, keN} p-1



3. JlokazaTh, YTO UHTErPAILHBIA ONEPATOP C BHIPOIKIAECHHBIM SIPOM SBIISIETCS
JMHEHHBIM ¥ orpaHmdyeHHslM  omeparopoM, ecimu  A:Cla,b]— Cla, f].

Bprancnute HOpMy oreparopa.

1
3.1 4:C-L1] > C[O1], Ax(r) = [s(1+1)x(s)ds;
-1

1
3.2. 4:C[-2,2] > C[3,5], Ax(t) = [(ts+s77)x(s)ds;
-1

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

3.4. A:C[-1,21> C[-2,1], Ax(t) = [(1+1)s’x(s)ds;

1
3.5. 4:C[-2,1] > C[1,3], Ax(t)= jte”ssx(s)ds;
-2

3amanued.

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

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

0

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

X X X
13. X=1, Y=1I, Ax=|0-L, 2 .. ——* ]
° ° ( V34T k+2

14, X=1I, Y=I, sz[xl X2 .k J

b
15. X =L,0,1], Y=C[-11], Ax(t)= f tszx(s%)ds;
0

*

2. Halitn  compsbkeHHbIi  omepatop A Kk omneparopy A:l, =1,
NEeUCTBYIOIEMY 10 ciieayromum dhopmynam. byaet i 4 camo COnpsKeHHBIM?
2.1, Ax=(xy,%5,...), Xx=(x;,%,,...)€l,;

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

23. Ax=(0,0,0,x,,...), a; €C, i=12,..., x=(Xx],Xy,...)EL;

24. Ax=(x,...,x,,0,...), x=(x,%,,...)EL5;

2.5. szLO,...,O,xl,...], xX=(x;,%X,5,...)€L5;
Hr_/

n—1



3.  SBnstorcss M BIOJHE HEMPEPHIBHBIMU  CIEAYIOIIME OIMEpaTophl Kak
otoOpaxenue £ B E?

3.1. E=C[0,1], Ax(t)=x(0)+ txej +12x(1);
32. E=C01], Ax(t)=x();

33. E=C[-11], Ax(f)=%(x(t)+x(—t));

34. E=C[0,1], Ax(t)= jz‘x(t)dt ;
0

1
3.5. E=C([0,1], Ax(t)zjetsm(s)ds;
0
4. HaiiTn Bce pCIICHHS CIICIYIONUX HHTETPAJIbHBIX YPaBHCHHH IPH BCEX
3HaueHUsIX A#0 W Ipu BCceX 3HAYCHHMAX IMapaMeTpoB &, D, ¢, BXOAAIUX B

CBOOOJTHBIN YJIEH 3TUX YpPaBHEHUI.
4.1 x(t)-Afcos(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)- ﬂj(tzs + szt)x(s)ds —at +bt?;

-1

1
4.4. x(t)- ﬂfi(ts +52t2 Jx(s)ds =at + b;
]

4.5. x(t)- /ljl' (5(ts)% +7(st)?s }<(S)ds —at+bt*;

Kpurepuu onieHuBaHus1 KOHTPOJbHOM PadOTHI

PesynpTaTom paboThI SBISETCS OTYET.

B mnpomecce noAroTOBKM OTYETOB y CTYAEHTOB pPa3BUBAKOTCSA HABBIKU
COCTaBJIEHWS TMHCbMEHHOW JOKYMEHTAIlMM MW CUCTEMAaTHU3alUM HMEIOIIUXCA
3HaHuil. [Ipyu COCTaBIEHNN OTUYETOB PEKOMEHIYETCS IPUIEPKUBATHCS CIEAYIOMIEH
CTPYKTYPBHI:

e [locTraHOBKa 3a/1a4H;

e  Meroa pemeHus;

e  Crnernudukanus UCNob3yeMbIX GYHKIIMN U TUTIOB JaHHBIX;
e  OnucaHue peueHus KOHKPETHBIX 3aJJaHU.



Otuer mo paboTe JOMKEH TMOJHOCTHIO YAOBJICTBOPSATH YCIOBHIO 3amadu. B
cllydya€ HEKaYeCTBEHHO  BBINIOJHEHHBIX OTYETOB (HE  COOTBETCTBYIOIIUX
3asBJICHHBIM TPEOOBAHUSAM) pE3yJbTUPYIOMMK Oama 3a paboTy MOXKET OBbITh
cHmkeH. CTyIeHT JOJKEH MPOJAEMOHCTPUPOBATh OTYETIMBOE M CBOOOJIHOE
BIIAJICHUE KOHIENTYaJbHO-TIOHSITHMWHBIM  aIlllapaTOM, HAy4YHBIM SI3BIKOM U
TEPMHUHOJIOTHEMN.



