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1. HepequL IVIAHUPYEMBIX PE€3yJIbTaTOB Oﬁy‘leHI/Iﬂ Mo IMCHUIIVIMHE, COOTHECCHHBIX C INIAHNPYEMBIMHU pE3yJIbTaTaMM

O0CBOCHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMHN

Ko n nHaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIN U

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(neckpunTopsl)

OIIK-8
CriocobeH npuHIMaTh Hay4HO 000CHOBaHHBIE
perIeHust B 00JIaCTH CUCTEMHOTO aHAJIN3a U
ABTOMATHYECKOTO YIPABJICHUS HA OCHOBE 3HAHUI
NpOQMILHBIX pa3AesioB MAaTEMaTHKH, (PU3HUKH,
MH()OPMATHKH, METOJOB CUCTEMHOTO U
(byHKIIMOHATBHOTO aHAIN3a, TEOPUN YIIPABICHUS U
TEOPUU 3HAHUI

OIIK-8.3

IIpuMeHeHHEe OCHOBHBIX
METOJI0B
(YHKIMOHATIBLHOTO
aHaIM3a U1 PELICHHUS
IIPUKJIAHBIX 33]1a4

3HaTh:

OCHOBHYIO TEPMUHOJIOTHIO U OCHOBHBIE 33/1a4M (DyHKIIMOHAJILHOTO
anamu3za (3H-1).

Ymers:

Pemath mpocreiiime 3anaun QyHKIHOHANBHOTO aHanu3a (Y-1).
Baagern:

Meronamu pelieHust OCHOBHBIX 3aj1a4 QyHKIMOHANbHOTO aHanm3a (H-1).




2. MeCTo AMCHMILIMHLI B CTPYKTYpe 00pa30BaTe/ibHOM NporpaMmblt

JlucuuruiiHa OTHOCUTCS K JMCUMIUIMHAM o0s3aTenbHOW vacTu. Kox JMCHMIUIMHBL 110

yaeOHoMy utany b1.0.26. JluciurnirmHa u3ydaercst Ha 4eTBepToM Kypce (7 cemecTp).

JlMcuuIuiiHa OMMpaeTcss Ha MaTeMaTUYecKHe 3HAHHs CTYICHTOB, TPUOOpPETEHHBIE MU
[IPU U3YYCHHUH alIreOpbl U reOMETPUH, MaTEMaTHUYECKOTr0 aHaI3a.

3HaHUs, HABBIKK M YMEHHS, TpUOOpEeTEHHBIC TIPU M3YyYCHUU AUCUUILUIMHBI «BBeaeHue B
(GyHKIMOHAJIBHBIA aHadu3», HEOOXOAMMBI MpPHU TOCTAHOBKE W PEIICHHWU MPHUKIAJHBIX 3a/1a4
JUCHMIUIMH Tnpo)ecCHOHaIbHOTO IHMKia mnpu pabore nHax BKP, a Takke B HaydHO-
HCCIIeIOBATENBCKOM paboTe.

3. O0beM TUCHUILIHHBI

Bcero,
aKaJeMHYECKUX
. 4acoB
Bun yuebnoit paboTbl aco
Ounas hopma
oOyueHus

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 4/144

(3a4ETHBIX EAUHUIY aKaIEMUYECKHX YaCOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 60
3aHATHS JIEKIIHOHHOT'O THUIIA 18
3aHATHS CEMHHAPCKOrO TUIIA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKHUE 3aHATHUS 36

nabopaTopHbIE pPabOTHI

KkypcoBoe npoektupoBanue (KP wmu KIT)

KCP 6

JpyTUe BUJIbI KOHTAKTHOM paboThI

CamocrosiTesibHas padora 48
KonTtpoJas 36
dopma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) SPI'P
®dopma npome:kyTouHoii arrectammu (Kp, KI1, 3ager, sx3amen) JK3aMeH

! MecTo ucuuIuHbl 6yI€T yYUTHIBATHCS NPH 3amoaHeHuH Tabmuubl | B Tlpunosxkenun 1 (DoH/ OLEHOYHbIX
CpEJICTB)



4. Conepxanue TUCHUILINHBI
4.1. Pazgebl IMCHUMIIINHBI 1 BUABI 3aHATHH

3aHsaTus
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1. | Merpuueckue npocTpaHcTBa 4 6 9 OIIK-8
2. | HopmupoBaHHBIC IPOCTPAHCTBA 4 8 9 OIIK-8
3. | Jluneiinbie onepaTopbl B HOPMHUPOBAHHBIX 4 6 9 OIIK-8
MIPOCTPAHCTBAX
4. | I'map0epTOBBI MPOCTPAHCTBA 4 8 12 OIIK-8
5. | [Ipunoxxenue GyHKIIMOHATIHLHOTO aHAIH3A K 2 8 9 OIIK-8
3aJ1a4aM ONTHMH3AIUN
Hroro 18 36 48
4.2 <D0panOBaHne HHAUKATOPOB AOCTHUXKXCHUA KOMHeTeHI.U/Iﬁ pa3aejiaMu
AUCHUILINHBI
Ne Kon nnaukaropos
0 /;1 TOCTHKEHUS HaumenoBanwue pa3aena JUCHHUILTAHBI
KOMIICTCHITHH
1 OIIK-8.3 MeTtpuueckue npocTpaHcTBa
2 OIIK-8.3 HopMmupoBanHble npocTpaHcTBa
3 OIlK-8.3 JluneitHble onepaTopbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX
4 OIIK-8.3 ['up6epToBBI MPOCTPAHCTBA
) OIIK-8.3 [Tpunoxxenue GyHKIIMOHATLHOTO aHATN3a K 3a7a4aM
ONTUMH3AINH
4.3. 3aHATHSA JEeKIIHOHHOT0 THIIA
Ne paznena O6Bem
pasit HanmenoBanue TeMbl > | UHHOBaIIMOH
JUCTIUTLITA aKa.
U KpaTKOe CO/IepKaHHEe 3aHATUS Has popMma
HBI 9achl
1 |[Ipenmer wu3ydyeHus: (YHKIHOHAIBHOIO aHAIM3a, €ro 4 Pazbop
OTIIMYME OT MaTeMaTU4YecKoro aHammsa. MeTpudeckue KOHKPETHBIX
npoctpancTBa.  Omnpenenenue. M3omerpusa. Illap B CUTYyalHi

METPUYECKOM TpocTpaHCTBE. OTKpBITBIE U 3aMKHYTHIE
MHO>XECTBaA. BHyTpeHHOCTI) U 3aMbIKaHHE MHOXECTBA.
CxomuMoCTh ~ MOCJENOBATEIbHOCTH B METPUYECKOM
npoctpaHcTBe. HempepsIBHOCTh 0TOOpaKEHNUI METPUIECKUX
npoctpaHcTB. DyHaameHTanbHash  IOCIEAO0BATEIBHOCTb.
[Tonnple  MeTpHuYecKHe  MpOCTpaHCTBa  (TeopeMa o
nonosHenun). IlonHora mnoxgnpocrpancTBa. Teopema o




Ne paznena
JTUCIUILIN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE€ COACpKaHUE 3aHITHUS

O0bewM,
aKaj.
Yacel

HNunosanyon
Has Gopma

CXXHMaArouiemM OTO6pa}KeHI/II/I

OmpeneneHne W CBI3b €
BanaxoBsl mpocTpaHCTBa.
HOPM. Teopema 00
HOPM KOHEYHOMEPHOT'O

HopmupoBanHble MPOCTpaHCTBA.
METPHUECKUMH  TPOCTPAHCTBAMH.
IMousTre 9KBHUBAJICHTHOCTH
9KBHUBAJIEHTHOCTH BCEX
HOPMHPOBAaHHOTO MPOCTPAHCTBA.

Jluneiinple omepatopel B HOPMHPOBaHHBIX
HeoOxomnmoe W 1OCTaTOYHOE — YCIIOBHE
nuHEHHoro omeparopa. Hopma omepatopa.
JUHEHHOTO omepaTtopa B KOHEYHOMEPHBIX
IPOCTPAHCTBAX

MIPOCTPAHCTBAX.
HETIPEPHIBHOCTU
HenpepriBHOCTD

HOPMHUPOBaHHBIX

MHoxecTBa BCIOAY MJIOTHBIE B HOPMHUPOBAHHOM IIPOCTPAHCTBE.
CenapabenbHble  NPOCTPAaHCTBA.  3ajada O  HaWIydllleM
npubmwkeHnn. [uiapOeproBel mpocTpancTBa. OpTOrOHAIBHBIN
O0aszuc. Pamer @yppe. HepaBenctBo beccens. PasenctBo
ITapcesans. Teopema dumepa - Pucca

[TpunoxeHne (QYHKUMOHAIBHOIO aHalIM3a K 3ajadam
ontummzanmu. JuddeperuupyemMocts GyHKIHOHATA T10
Operre. Huddepenuman Operte HHTErPAIBLHOTO
¢ynkunonana. [lonstue skcTpemyma misi (DyHKIHOHAJIA.
Heobxonumoe ycinoBue 3KcTpeMyma (aHajaor TeopeMbl
®epma). [louck Touek MOJO3PUTENBHBIX HA 3KCTPEMYM IS
UHTETpalbHOrO  (QYHKUMOHana.  YpaBHeHHe  Diinepa.
Ilonsitue o merone Purna

UTOIroO

18

4.4 3aHATHS CEMMHAPCKOr0 THNA

4.4.1. CemuHapbl, NpaKTHYeCKHE 3aHATHSA

Ne paznena
AUCHUITIIIN
HBI

HaumenoBaHue TeMsl
U KpaTKO€ Co/IepKaHNE 3aHATUS

O0newM,
aKaj.
Yacel

HNunosannonn
ast hopma

1

Onpenenenne M OpUMEPbl METPUUECKUX TNpocTpancTB. Llapsr
OTKpBITBIE M 3aMKHYTbIE MHOXECTBA JUId KaXAOro U3
IIPUBEIECHHBIX IPUMEPOB

Paz6op
KOHKPETHBIX
CUTYalUI

OmnpeneneHne W NPUMEPHl CXOSMIMXCS M CXOAAIIUXCsA B cebe
IIOCJIEI0BATENBHOCTEH. ITonnora IIPOCTPaHCTBA u
MOJIITPOCTPAHCTBA

Cxumatoniee oroopaxenue. [lpumepsl. JlokasaTenbcTBo TeOpeMbl
CYLIECTBOBAaHUS U €AMHCTBEHHOCTH peuleHus 3agaun Komm s
00OBIKHOBEHHOTO JTH((HEepeHINAIBHOTO YpaBHEeHUs 1-T0 mopsijika

OcCHOBHbBIE HOPMHUPOBAHHBIC ITPOCTPAaHCTBA. CXO)II/IMOCTB B OTHUX
IMPOCTPAHCTBAX, UX IMOJHOTA. IlonnoTa NOAIPOCTPAHCTB

JluneiliHple omepatopel B HOPMHMPOBAHHBIX IPOCTPAHCTBAX.
OneHka HOpPMBI JUHEHHOTO omeparopa. [Ipumepsl BeIYMCIEHUS
HOPMBI

I'pynnosas
JUCKYCCUS




Ne paznena O0mbewM,
S —— HaumenoBaHue TeMBbl aKaL. uaHoBannoHu
U KPaTKOE€ COACPKAHUE 3aHATUS ast popma
HBI 4acsl
4 MHoxecTBa BCIOAY IIJIOTHBIE B OCHOBHBIX HOPMHUPOBAHHBIX 8
MMPOCTpaHCTBAx. HpHMepm peuieHuA 3aaa4 O HaWJIy4dlieM
MIPUOVKECHUH. ITonmmHOMBI YeoObImiena. I'ume6epTOBEI
npoctpancTBa. IIponecc oproronanmmsanuu [ 'pamma-IlIMunra.
[Tpumepsl opToroHanbHBIX Oa3ucoB. Paznoxenue B psig Dypoe.
Yactuunass cymma psaga @Pyppe Kak 3JIEMEHT HAWIYy4dIlIEero
IPUOIDKEHUS. PaccTostHIe 10 MOAIPOCTPAHCTBA
5 |Knaccuyeckue 3aaud BapHallMOHHOTO HMCUMCICHMS. 3ajadd ¢ 8 Pa360p
TPAaHUYHBIMU YCIIOBUSIMA W €CTECTBEHHBIMU YCIOBHUSAMH Ha KOHKPETHBIX
KoHUax. Merox Puria cuTyanuit
UTOro 36
4.4.2. JlaGopaTopHble 3aHATUS
Ne
HaumeHnoBaHue TeMbl O0newm,
paszaena [Ipumeyanue
U KPaTKOE€ COACPKAHUE 3aAHATUA aKaJl. 4achl
JUCLUIIIAHBI
HE [IPEAYCMOTPEHBI
4.5. CamocTrosiTe/ibHasi padoTa o0y4yaromuxcs
Ne
paszena IIepeuens BOIIPOCOB U1t O6bem, ®dopma
CaMOCTOATEJIBHOTO U3y4YEHUs aKaJl. 4achl KOHTPOJIA
JUCLUIUINHEI
1,2 MeTtpuyeckue W HOPMHUPOBAHHBIC IPOCTPAHCTBA. 10 PT'P, Bomipocs!
OcHoBuble moHATHA. [lowck  paccrossHuil B JK3aMEHY
METPUYECKUX M HOPMHUPOBAHHBIX IIPOCTPAHCTBAX.
Beimonuenue PI'P.
1 Meroa urepauuii Ui peleHus pa3InyHbIX 3a1a4. 8 PI'P, Bompocs!
JK3aMEHY

3 JIluneitHble  OTOOpaXK€HHS B  HOPMHUPOBAHHBIX 9 PI'P, Bompocs!
npoctpancTBax. HempepriBHOCTh. OlieHKa HOPMBI JK3aMEHY
0TOOpaKEeHHUSI.

4 OneMeHT HAWJTy4IIETO MPUOJIKEHUS B 12 PT'P, Bompocs! k
I'unsbeproBoM mpocTpaHcTBe. PaccrosiHue 10 JK3aMEHY
noanpocrpancTBa. OpTOroHanabHOE JOMOJHEHUE.

5 HccnenoBanne  ¢GyHKIMOHATA Ha  AKCTPEMYM. 9 PI'P, Bompocs!
[IprMeHeHne B IPUKIIAIHBIX 3a/1a4ax. JK3aMEHY

UTOT'O 48

5. [lepeueHb yueOHO-METOAMYECKOT0 O0ecTieYeHUs /IJIsl CAMOCTOSITEILHOM
padoThI 00Yy4AKOIIMXCH MO0 JUCHUIINHE

Metoaudeckue ykazaHus Ui 00y4arouXxcs 10 OpraHu3aliyi caMOCTOSTEIbHOU paboThI
N0 JWCHMIUIMHE, BKJIOYas IE€peuyeHb TEM CaMOCTOSTEeNbHON padoThl, (OpMBI TEKYIIEro
KOHTPOJISI MO JAUCHUIUIMHE M TpeOOBaHHMS K HMX BBIIOJHEHUIO pa3MEIleHbl B 3JIEKTPOHHOMN

nH(pOpPMallMOHHO-00pa30BaTeIbHON

cpene CIIoI'TU(TY)

http://media.technolog.edu.ru

Ha

caiire:



http://media.technolog.edu.ru/

6. @OoHJ OLIEHOYHBIX CPEACTB /A5 MPOBeIeHNs MPOMEKYTOUYHOMH aTTecTAlMN

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUH  TEKYLIEr0 KOHTPOJIS
HO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («YyIOBJIETBOPUTEIBHO») OCBOCHUS
IIPEAYCMOTPEHHBIX MIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM Ul BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA IaHHOM
JTarne.

[TpomerxyTouHasi aTTecTanus Mo JTUCHMIUIMHE MpoBoauTca B (popme sk3amena. K craue
9K3aMeHa JIOIYCKAaTCsl CTYJIEHThI, BBIIOJIHUBLINE BCE (DOPMBI TEKYILLIETO KOHTPOJIS.

DK3aMeH TpeayCMaTpPUBAIOT BBIOOPOYHYIO IPOBEPKY OCBOCHHS IMPEAYCMOTPEHHBIX
9JIEMEHTOB ~KOMIICTEHIIMH M KOMIUICKTYIOTCS BONpOcamMy (3aJaHUsIMH) JBYX BHJIOB:
TEOPETHYESCKHI BONpOC (I MPOBEPKM 3HAHMK) M TPAKTHYECKOE 3ajJaHue (Ui MPOBEPKU
YMCHUI1 U HaBBIKOB).

IIpu cnade sKk3ameHa, CTYAEHT IOJNy4aeT OJUH BOIPOC W3 IIEPEYHS BOIPOCOB U OJHO
IPAaKTUYECKOE 3a/laHue, BpeMs IOJrOTOBKH CTYJEHTa K YCTHOMY OTBETY — 110 45 MUH.

@DOHJ OLIEHOYHBIX CPEJCTB IO JUCHMILIMHE npescTasiieH B [Ipunoxxenun Ne 1.

7. IlepevyeHb OCHOBHO U JONOJHUTEIbHOMH Y4eOHOI JTUTEPATYPBHI,
HEe00X0AMMOI1 115l 0CBOCHUSI TUCHMILTHHBI

a) me4yaTHbIe U3TAHMS.

1. Tpenorusn, B.A. ®yHkunoHanbHbIN aHaM3: YueOHoe nocodue / B.A. Tpenorun - M.:
OU3SMATIINT, 2007.-488 c.

2. Nepp, B.Sl. ®yHKuMoHaNBHBIN aHATH3: JIEKIIUN U YIpaXHEHUs: YuebHoe mocodue /

B.A. epp — M.: KHOPVYC, 2013.-464 c.

3. ®enopoB, B.M. Kypc ¢yHkmonansHoro ananusza: YueOHUK st By30B / B.M. ®@emnopoB —
CII6.: Jlaus, 2005.-351 c.

4. JlemunoBud, B.IL YucneHHbple  METOJbI aHalm3a. [Tpubmxenue GbyHKIUH,
muddepeHManbHble U UHTErpaibHble ypaBHeHUs: YueOHoe mocobue / B.II. lemunoBuy,
N.A. Mapon, 3.3. [llyBanosa — CI16.: Jlans, 2008.-400 c.

0) 3JIEKTPOHHBIE YUYeOHbIe H31aAHUSA

1. TI'ypeBuu, A.Il. COopHuK 3amady 1o (QyHKUMOHAIBHOMY aHanu3y: YueOHoe mnocolue /
A.IL I'ypeBuy, B.B. Kopnes, A.Il. Xpomos — CII0.: Jlans, 2012.- 192 c.

8. [lepeuenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEpHEeT», He0OXOAUMBIX [IJISI 0CBOCHHS TUCIUILINHBI

y4ueOHbIi miaH, PI1/] u yueOHO-MeTomueckue matepuainst: http://media.technolog.edu.ru
AJIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:
«ONeKTpOHHBIH unTaNbHbIH 3a1 — bubnuoTex» https://technolog.bibliotech.ru/;
«JIampy https://e.lanbook.com/books/.

9. MeToanuyeckue yKa3aHusi J1J1s1 00y4arOIIMXCs M0 OCBOEHH IO TUCITUTIJIMHBI

Bce Buawsl 3anstuii mo aucumiuinHe «BBeneHue B (DyHKIIMOHANBHBIA  aHATH3)
MPOBOJISATCS B COOTBETCTBUU ¢ TpeboBanusmu cienyrommux CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3anstuil. Jlekuus. OOuiue
TpeGoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbet yueOnbix 3anstuil. CeMuHapbl U
npakTudeckue 3aHaTus. Ooue TpedoBaHU K OpraHU3alyy 1 MPOBEICHHUIO.

CTII CIIGI'THU 048-2009. KC YKBJA. Bunel yue6GHbIX 3ansTuil. CamocTosiTenbHas
1aHupyemasi pabora ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CIT6I'TU 016-2015. KC YKB/I. TTopsiok mpoBeieHUs 3a9€TOB U 3K3aMEHOB.


http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

[TnanupoBaHue BpeMeHHU, HEOOXOOMMOI0 Ha W3YyYEHUE NAHHOW AMCIUIUIMHBI, JIy4lle
BCEr0 OCYILECTBIIATh Ha BECh CEMECTP, IPELyCMATPUBAs IPU OTOM PETryJISPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM MPABUWIIBHOM OpraHM3aluu y4eOHOro Impouecca i CTYACHTOB
ABJISICTCSL:

IUTAHOBOCTh B OpraHU3aluu y4eOHO! paboThl;

CEPbE3HOE OTHOIICHUE K U3YUYECHUIO MaTEpHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATuS CTYAEHT NOJDKEH NMPUXOAMUTH, MMesl Oara)k 3HaHUN M BOIIPOCOB IO YyXkKe
WU3Y4EHHOMY MaTepHaiy.

10. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX PU
OCyLIeCTBJICHUH 00pa30BaTEJILHOIO NIPoLecca Mo JUCHHUILINHE

10.1. UadopmanuoHHbIE TEXHOJIOTHH

B yueOHOM mpomecce MO [JaHHOW JUCHUIUIMHE MPEAYCMOTPEHO HCHOJIb30BAaHHE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHHE JICKIMH C UCIIOIb30BaHUEM CIIai/1-TIPE3eHTaIIHIA;

B3auMo/ieiicTBue ¢ oOydaromumucs nocpeacrsom JOUC.

10.2. IIporpammHoe obecrieyeHue

[Tpu BeimosnHeHnn PT'P cTyneHThl HCIOIB3YIOT MakeT MpHUKIaIHbIX porpamm Mathcad.

10.3. ba3b! naHHBIX 1 HHPOPMAIHOHHBIE CIPABOYHBIE CHCTEMBbI

wolphramalpha.com/examples/mathematics

11. MaTepuaibHo-TeXHHYecKasi 0a3a, He0OXoAMMast JIJIs OCYIIeCTBJIEHUS
00pa30BaTeJbHOI0 MPoLEecca Mo TUCHUIINHE

I[J'IH BCACHUA JICKIUOHHBIX U ITPAKTHYCCKHUX 3aHATUN I/ICHOJ'IB3YI-OTC$I ay,I[I/ITOpI/II/I Ka(l)e,[[pbl
MaAaTCMAaTHKU.

Jns mnpoBeneHus nabOpaTOPHBIX 3aHATHH HMCHOJB3YeTCS KOMIIBIOTEPHBIM  Kiacc,
00opyoBaHHBIN 16 MmepcoHaTbHBIMUA KOMIIBIOTEPAMH, O0BETMHCHHBIMU B CETh.

12. OcoO0eHHOCTH OCBOECHHUS JUCIHUIIJINHBI HHBAJWIAMHA H JHUIIAMH C
OrpaHNYeHHBIMHU BO3MOKHOCTSMMU 3/I0POBbSA

Z[J'ISI HUHBAJIMJOB ©W JIUI[ C OFpaHI/I‘leHHBIMI/I BO3MOXHOCTAMHU y‘{e6HLIe npouecc
ocymiecTBisieTcss B coorBercTBUM ¢ [lonoxkeHnem 00 opraHuszanuu ydeOHOro mporecca Juist

0o0y4YeHMs] MHBAJIUIOB U JIMIl C OTPaAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
yTBEpKIeHHBIM pekTopom 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

JJIS1 IPOBe/IeHN s POMEKYTOUHOM aTTeCTALMH 10
aucuunnHe «Beenenue B PyHKUMOHAJIbHBIN AaHAIN3»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMmnerenuun

ran

Nupexc dopmyaupoBKa?
! PMyHp dopmupoBanus®

OIIK-8 | CnocodeH mpuHMMATh HAYYHO O0OCHOBAHHbIE PelIeHHs] B | IPOMEXKYTOUYHBIN
00J1acCTH  CHCTEMHOI0 AaHAJAM3a M  aBTOMATHYECKOIo
ynpaBJ/ieHMslT Ha OCHOBe 3HaHUH TNPO(UIBHBIX pa3leoB
MaTeMaTHKH, (U3MKH, HHPOPMATUKU, METOI0B CUCTEMHOIO U
(pYHKUMOHAJILHOTO aHA/IW3a, TEOPUMU YIIPABJICHUS U TECOPUU
3HAHUU

2 kUpHBLIM WPU(TOM BHIIENEHA Ta YacTh KOMIIETEHLHH, KoTopas (GopMHpyeTcs B XOje H3ydeHHs IaHHOI

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJIHOCTHIO, TO (PParMeHThI)
3 s1an opMUpOBaHUS KOMIETEHIMH BbIOupaerca 1o m.2 PIIJ] u yueGHOMY miaHy (HayaibHBIH — €CIIM HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim ['MA), IpoMeXyTOUYHBIH - Bce IpyTHeE.)
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2. Iloka3aTe/iu U KPUTEPUH OLIEHNBAHUSI KOMIIETEHIIHI HA Pa3IMYHbIX 3TaNaX UX (POPMHPOBAHUS, IKAJIA OLlEHUBAHUS

Kon u [Moka3arenu Kputepnii VpoBHHU cHOPMHUPOBAHHOCTH
HaNMEHOBAHHE copmMupoBaHHOCTH OLICHUBAHHUS (omucaHKe BBIPAKECHHOCTH JECKPUIITOPOB)

HHIUKATOpa (mecKkpuUnTOPHI)

OCTIKEHIS «YZOBIICTBOPUTENBHOY «X0pOILIO» «OTIHIHOY
B — (roporoBsiif) (cpemmmit) (BBICOKMIA)
OIIK-8.3 3HAeT OCHOBHYO [IpaBunbHblli  OTBET | OCHOBHBIE ONPEACIICHUSI | 3HAET OCHOBHBIE 3HAeT OCHOBHYIO
Mpruvererne | TEPMUHOJIOTHIO M OCHOBHBIE | Ha 9K3aMECHAIIMOHHBIN | U (POPMYITUPOBKHU onpeJeseHus u TEPMUHOJIOTHIO U
OCHOBHBIX 3a/1a4¥ YHKIMOHAJILHOIO | BONPOC, IPAaBUIIBLHOE | OCHOBHBIX 3a1a4 (hOpMyJIMPOBKU OCHOBHBIX | OCHOBHBIE 33/1a4U
METO0B ananusa (3H-1) peuicHUe 3aJadM  Ha | BOCIPOU3BOJMT C 3aJ1a4, HO HEIOCTAaTOYHO (byHKIIMOHATILHOTO
(bYHKIIMOHAITH JK3aMEHE, HEKOTOPOU MOMOIIBIO XOpOUIO MOHUMAET UX aHaIMu3a.

HOTO aHaIH3a
JUIS  peUIeHUs
MPUKIIAIHBIX
3aga4

BeintosiHeHue PI'P Ne
1--5.

npenoaaBaTeiid

CYIIHOCTb U IIPUYUHHO-
CIICACTBCHHBIC
B3anMOCB3U

YMeeT pemiats npocTeime
3aaun (PyHKIIMOHAIEHOTO

ananm3a (Y-1)

[IpaBuibHBIH ~ OTBET
Ha 2K3aMEHAIIMOHHBIN
BOIPOC, TPaBHJIbHOE
pelIeHre 3aJayu  Ha
JK3aMeHE,

BeinmosiHeHue PI'P Ne
1--5.

Pemaer 3agaun ¢
HEKOTOPOU ITOMOIIBIO
MpernojiaBaTess.

YmMeer pemars 3aa4u, HO
JOTTYCKaeT OLITUOKHU.

YwMmeer pewars
MPOCTEUILINE 3aa41
(GYHKIIMOHATILHOTO
aHams3a.

Bnaneer meTomamu

peuICHUd OCHOBHBIX 3a1a4
(I)YHKI_[I/IOHS.JIBHOFO aHajIin3a

(H-1)

[IpaBunbHBIT ~ OTBET
Ha 3K3aMCHAI[HOHHbBIN
BOIIPOC, TPABUIHHOE
peuieHue 3ajadd  Ha
JK3aMeHE,
BeimonHeHue PI'P Ne
1--5.

Meroas! pemenus
OCHOBHBIX 33Ja4
(YHKIIMOHAJIBHOTO
aHaJIM3a BOCIIPOU3BOJUT
C HEKOTOPOM MOMOIIBIO
IpenojaBaTess

Biageer meronamu
peleHns OCHOBHBIX 3aJa4
(YHKIIMOHAJILHOTO
aHaJin3a, HO HEJJOCTAaTOYHO
XOPOIIO TTOHUMAET MX
CYIIHOCTb U IPUYHUHHO-
CIIEZICTBEHHBIC
B3aMMOCBSI3H, YITyCKaeT
HEKOTOPBIE AIIEMEHTHI
000CHOBaHHUS PEUICHHUS.

Bnaneer merogamu
pEIIeHNs OCHOBHBIX
3a1a4 (yHKIIMOHAIBEHOTO
aHanms3a.




[Ikana onenuBanus coorBercTByeT CTO CIIOI TU(TVY):

€CJIU 110 IUCLUIUIMHE IPOMEKYTOUHAs aTTecTalus IPOBOAUTCS B JOpME 3a4eTa, TO Pe3yIbTaT OLIEHUBAHMS — «3aUTEHOY, «HE 3aUTCHO»;

€CIIM 10 JAWUCIUIUIMHE TPOMEXKYTOYHAs aTTecTalus MPOBOAMUTCS B (opMe dK3amMeHa U (WIM) KypcoBOro mpoekra (paboThl), TO MHIKaia
OLIEHUBaHMsI — OaJIIbHAS.
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3. TunoBbIe KOHTPOJIBHBIC 3aJaHUA AJIHA MPOBCACHUSA leOMC)KyTO‘lHOﬁ aTTeCTAalluH

3.1 Bonpocs! 1Jisl OlleHKH 3HAHUI{, YMeHHii 1 HABBIKOB, C()OPMHPOBAHHBIX Y
cryaeHTa no komnerenuusam OIIK-8.3

Bomnpocskl Kk 3Kk3aMeHy

1. [Ipeamer u3ydyenus (GYHKIMOHATIBHOTO aHAIM3a, €0 OTIMYHE OT MaTeMaTU4ecKOro
aHanuza. Merpuueckue mnpoctpaHcTBa. Ompenenenue. Mzomerpus. lllap B merpuueckom
npocTpancTBe. OTKPBITHIE U 3aMKHYThIE MHOKECTBA.

2. BHyTpenHocth W 3amMbplkaHHME MHOXecTBa. CXOOUMOCTh TOCIEIOBAaTEIbHOCTH B
METPHUYECKOM TIpOCTpaHCcTBE. HenpephIBHOCTh OTOOpaXEHHH METPUYECKUX MPOCTPAHCTB.
OyHaamMeHTalnbHasl MocieoBaTeabHOCTh. [loHbIe MeTpuyeckue NpOoCTpaHCTBa (Teopema o
nonoiHeHun). [loaHoTra noanpocTpaHcTBa.

3. Teopema o c:xUMaroIeM 0TOOpaKEHHH.

4. HopmupoBannusle  mpoctpanctBa. OmnpeneneHue U CBSI3b € METPUUYECKUMU
npoctpancTBaMu. banaxoBwl mpoctpaHcTBa. [loHATHe SKkBUBaneHTHOCTH HOpPM. Teopema 00
HKBUBAJIEHTHOCTU BCEX HOPM KOHEYHOMEPHOI'O HOPMUPOBAHHOI'O POCTPAHCTBA.

5. JluneitHple omepaTopsl B HOPMHPOBAHHBIX MpOCTpaHCcTBax. HeoOxomumoe u
JIOCTaTOYHOE  YCJIOBUE HENPEpHIBHOCTH JIMHEWHoOro omeparopa. Hopma oneparopa.
HenpepbsIBHOCTB JIMHEHHOTO ONEpaTopa B KOHEYHOMEPHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX.

6. MHoxecTBa BCIOJy IUIOTHBIE B HOPMHPOBAaHHOM TpocTpaHcTBe. CemapabenbHble
IPOCTpPaHCTBA. 3a/1a4a O HAWIy4dlleM MPUOIHKEHUH.

7. ['unpbeproBel mpocTpaHcTBa. OproroHanbHbli Oazuc. Psaapl ®@ypre. HepaeHcTBO
beccens. Pasencto [lapceBans. Teopema @umepa - Pucca

8. [Tpunoxxenue (yHKIIMOHATIBHOTO aHaJIM3a K 3aa4am ONTUMHU3ALINH.

Huddepenunpyemocts (ynkunonana mno Dpemre. Juddepennman @Pperie HUHTETPAIbHOTO
(dyHKIMOHAaNA.

9. [Tonsitue sxcTpemyma mis pynkiponana. Heooxonumoe yciioBrue dKcTpemMyma (aHaIor
teopembl @Depma). [lowck TOYEK TOJO3PUTEIBHBIX HA HKCTPEMYM JUISI HHTErPAILHOTO
¢yHKIMOHaNa. Y paBHeHHE Diliiepa.

10. ITonstie o Mmetone Putma.

K sK3aMeHy JOMyCKaroTCsl CTYACHTHI, BBIIOJHHUBIINE BCe (POPMBI TEKYLIETO KOHTPOJIS.
IIpn cmade sk3aMeHa, CTYACHT IOJIYy4aeT OAWH BOIPOC U3 NEPEUYHs, MPHUBEACHHOIO BBILIE U
IIPAKTUYECKOE 3aJJaHNE aHAJIOTMYHOE 3aJaHUSIM, TPUBEAEHHBIM HIKE.

Bpems noaroToBKu CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.



3.2 llpakTH4yecKHe 3a1aHUS K IK3aMEHY

|z, — z,|, npu argz, = argz,,
|z,| + |z, |,mpu argz, # argz,.
2mk
Ha MHOKECTBE {Z € Clargz = — ke E}_
0, mpux =y,

Toxaxure, uto A(X, V) = {1 Ipu x # y ABIAETCA MeTpuKkoi. OnuinmTe map paauyca
, :

JIoKaXxuTe, YTO d(Z 1,22] = { SIBJISIETCS. METPUKOM

2 M YKa)KHTE BCE €r0 LEHTPBL
THokaxmure, uto d(x,¥) = |arctg x — arctg y|, spnsercs merpuxoii Ha MHOXeCTBE

R- HOKa)KI/ITe, 4TO OTO INPOCTPAHCTBO HE SABJISACTCA IIOJIHBIM. Haﬁ,[[HTe €TI0 IIOIIOJIHCHHE.
iy 1

Wccnenyiite mocienoBaTeIbHOCTD @ uucen: 4o = 11 Appq = - JlatiTe TpPAaKTOBK
2 i)
T

IIOJIYUYCHHBIM pE3YyJIbTaTaM.

Jlokaxmwure, 4TO a) d(P,Q) = maxxe[o;l]lpix) —QM)l;

6)d(P,Q) = [IP(x) — Q()|dx;
B) d(P,Q) =Z;‘|Ci|; IpH P(x)—Q(x) =ng-'1-xi SBISIIOTCS ~ METPUKaMH  Ha

MHO>KECTBE MHOTOWICHOB. SIBIAIOTCS JIM TOJYYEHHBbIE METPHUYECKHE IMPOCTPAHCTBA
HOJIHBIMU?

1
JlokaxkuTe, 4To ypaBHeHHe V (x)=0,9 fo yx+tcosy (t)dt umeer emuncTBEHHOE

PCUICHUC B KJIACCC C[{]: 1]
I/IccnenyﬁTe CXOAUMOCTD ITOCJIICAOBATCIIBHOCTH {ﬁl } B IIPOCTPAHCTBC X

) X

nx C[0;1]
{(1 + nx}z}

X L{0; +<o]
{(1 + nx]zl

C — — — _ 13/2

8.

IIpoBepbTe, sBuserTcs M MHOKeCTBO M  OrpaHHUEHHBIM, 3aMKHYTBIM, OTKDBHITHIM B
POCTpAHCTBE X !

M

X

b Cla; b
{fl f ff_x)dx=o} (i)

flifl =1,

1°/3

f1fl@)=r"(a)=0} Cl[a; b]

9.

Oproronanusupyiite  cucremy  QyHKUUN 1,x,x%,x3,x* B IIPOCTPaHCTBAxX
[2[-1;1], L2([—1;1],dx/V1—x2),[*([—o0;+0),e * /2dx). B ykasanmmix

MPOCTPAHCTBAX i1 (YHKIIUU |x| maitmure snement HaWJTy4IIero NPUOTMKEHUS W3
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HOJIPOCTPAHCTBA, OIPEICIIEHHOTO PAacCMOTPEHHOM cucreMoil  QyHkiuil. CpaBHUTE

IIOJIyYEHHBIE PE3YJIbTATHI.
10.  Paznoxure QyHKIIUIO
£00) {{], npu x € [—1;0),

1, mpu x € [0;1]

B psag Dypbe 1mO OpTOroHaJbHOMY Oasucy, cocrosiueMy Hu3 mnoiuHoMoB Jlexxanapa. s
IIOJIyYEHHOT'0 Pa3JI0KEHUs HanuIIuTe paBeHcTBO [lapceBans.
11. Haiigure npubamkeHHOE pelieHre KpaeBou 3a1auu
y'+A+x)y+1=0yD=y(1)=0

MeronoM Purna.
3.3 Copepxanue pacuéTHo-rpadpuuecknx pador

Coaep:xanue PI'P Ne 1

1. JlaiiTe omnpenenenne HopMHpoBaHHBIX npoctpancts Cla;b/ u L[a;b]. Haiinure
paccrosiaue mexay ¢yukuusamu f(X) u g(X) B 93THX mpocTpaHCTBaXx.

Ne al|b f(x) g9(x)

BapuaHTa
1 1 | 4 |3x*—x2—3x+12 3Ix—T7x+11
2 1| 4 x* —15x% +43x — 23 xt—2x%4+7x — 4
3 1| 4 2x*+5x*—3x+9 2x*+5x —x?+3x—1
4 1|5 x*—3x +x*—Tx+61 x*—x% —20x* + 65x + 11
5 1 | 4 x?+5xt—x—4 x*+5x*—3x -7
6 2 |4 6x° — 2x* —6x + 21 6x% — 14x + 19
7 1 |2 4x* — 60x°+ 172x — 95 4x* —8x% 4+ 28x— 19
8 1 -2 —4x* —10x% 4+ 6x — 20 —4x* —10x% + 2x% — 6x
9 0 |2 |2x*—6x?+2x*—14x+123| 2x* — 2x% — 40x% + 130x + 23
10 0 |2 5x? + 25x* — 5x — 225 5x3 + 25x%— 15x — 37
11 1 |3 9x* — 3x* —9x + 33 9x® — 21x + 30
12 110 —2x* +30x% — 86x + 46 —2x*+4x* —14x+ 8
13 1|1 6x* + 15x? — 9x + 31 6x* + 15x° — 3x2+9x +1
14 1 |3 |3x*—9x®+3x?—21x+180| 3x*— 3x% — 60x2 + 195x + 30
15 1|2 2x3 4+ 10x% — 2x — 4 2x% + 10x? — 6x— 10
16 0 |2 12x% —4x? — 12x + 46 12x3 — 28x + 42
17 3 |-5 —x*+ 15x° —43x + 21 —x*+2x3—Tx +2
18 0 |1 8x* + 20x*— 12x + 38 8x* + 20x% — 4x2 +12x — 2
19 6 |-4 | —x*+3xT—x*+7x—64 —x* 4+ x% +20x% — 65x — 14
20 2 |2 | —2x®—10x*+2x+6 —2x% —10x% + 6x + 12

Conep:xanue PI'P Ne 2

2. [MpeoOpa3yiite nanHoe ypaBHeHue k Buay X=f(X), B koropom f(X) sBisieTcs1 CHxUMAIOIM
oToOpakeHHEeM. YKaXHTe, B KaKOM IOJHOM MeTpudeckoM mpoctpaHcTBe 3amano f(x). C
MIOMOIIBI0O METOJIa MOCIIEAOBATEIbHBIX MPUOIIKCHUH HAMIUTe KOPEHb YPABHEHUS B ITOM

MMPOCTPAHCTBE. CpaBHI/ITC HOJ'Iy‘-ICHHBIﬁ pPE3yiabTaT ¢ TOYHBIM PCIHICHUEM YPABHCHUA.
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No BapuanTa YpaBHeHue
1 x2-11x+17=0
2 x2-12x+19=0
3 x2-13x+21=0
4 X2-14x+23=0
5 x2-15x+25=0
6 X2-16x+27=0
7 x2-17x+29=0
8 X2-18x+31=0
9 x2-19x+33=0
10 X2-20x+35=0
11 X2-21x+37=0
12 X2-22x+39=0
13 X2-23x+41=0
14 X2-24x+43=0
15 X2-25x+45=0
16 X2-26x+47=0
17 X2-27x+49=0
18 x2-28x+51=0
19 X2-29x+53=0
20 X2-30x+55=0

3 x = f(x,y),
3. [IpeoOpasyiiTe AaHHYIO CHCTEMY K BUAY y=g(xy) B kotopom (f(x,y),a(X,y))

SABJISICTCA CXKUMarImunuMm OT06pa)KeHI/IeM. YKa)KI/ITe, B KakOM IIOJIJHOM MCTPHYCCKOM
MPOCTPAHCTBE 3aJaH0 23TO oOToOpaxkeHune. C TOMOIIBI0 METOJa MOCIEJOBATEIbHBIX
MPUOJIMKEHUN HalIUTE PEIICHUE CUCTEMBI B 3TOM MPOcTpaHcTBe. CemnaiiTe mpoBepKy.

Ne BapumanTa Cucrema
1 .S'Ln(x+2]—2v—l]2
[ x + cas =1
2 {cos[x—l]—I—Ev—lE
2x —cos(y) =4
3 sm[x—l]—Ev—l]E
x + cos =2
4 {cos[x-i— 1) — EU— 1.2
4x — cos(zv] =2
5 {sm —v=02
2x+r:as[v] =1.2
6 cos(2x) -|- 3v =45
2x — Cﬂ.‘i‘ =4
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Ne Bapuanra

Cucrema

7 sm(x—l:]—é}v—l]S
[ x— cas =12
8 cos[x+3]—|—3v—15
x—cﬂs =4
9 sm 2y =1.2
3x —I-c:os =03
10 [cos +2y=1
Ex—sm(v] =4
11 sin(2x) — 4y = 0.4
[2x+cas =12
12 (sin(x — 1] 2}? =14
2x —cos(y) =1
13 (sin(x—2) — 4y = 0.6
L 5x — cos(2y) = 05
14 (sin(x+2)+4y =16
2x + sin(y) = 0.8
15 sin(x/3)—v/2=0.1
{ 2x +cas(£} =16
2
16 cos(2x) + 3v =1.5
[Ex —cos =06
17 sin(2x + 1]—4v—lIIE
[ x — chrs }— 1
18 {cos(zx —1) -|- 3y=15
4x — sin(3y) = 4
19 35m[x-|-2]—5v—05
[ x— cﬂs =12
20 {cos(x + 1) —|- Ev =1

2x +cos(y) =6

Conep:xanue PI'P Ne 3

4, JlokaxuTe, 9TO0 OTOOpaKEHUE A:X =Y gnsercs nuueiinbiv onepatopoM. [IpoBepsbTe,
SABJISIETCS JI ONEPATOP HEMPEPBIBHBIM.

Ne
Bapunanra

[IpoctpancTBO

Omnepatop A
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Ne Omneparop A
Bapuanta IIpoctpancTBO
X
1 c[o; 1] R Af =f(1)
2 C*[a;b] c vopmoii Ca; b Cla; b] Af =f'
3 il PO apmr = [ @rty -y fwe
4 ci[0;4] c*[0;3] (Af)(x) = (x — x?)f(x)
5 L*[0;1] L*[0;1] (Af)(x) = x5% f(x?)
6 L'[0;1] R Af = f(1)
7 C'[a; b] Cla; b] Af =f
1* 1* n® — 2n —
8 {(ﬂﬁn}Z{Eng—ill' "n}
9 LM—1;1] L—1;1] (Af)(x) = f(x) cosmx
10 iz 12 {(Af]k} — {Zm_ 2—':k+?!:' fn}
11 c[-1; 2] c[o; 3] (4F) () =r(zx+}r—}r2)f(x]dx
12 11 R Af =239 f,
13 1= 1= ((Af).)} = {Zm_ o= (k+n) fn}
14 c[-3:9] c|o:3] (4N0) = | Fx)costx +) dx
15 [0;1] R AF =£(0)
16 L[0;1] L'[0;1] (Af)(x) = x%sinx f(x?)
17 . g @na=_ =
18 22[-3:0] 22[o:3] (4N0) = | Fx)costx +) dx
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Ne Omneparop A
Bapuanra [IpocTpancTBO
X Y
- i i >
A = in
{(Af)] _n
20 L*[0;2] 2[0. 2
L [”* 2] (Af)(y) = f (1 —x)f(x) cosy dx
0
Coaep:xanue PI'P Ne 4

5. Jna ¢yuxkuuu f(x) € L2([a;b], p(x)dx) wu3BecTHO, uTO f; f(x) p;(x)p(x)dx = d; npu

: . b
i=1;2;3. HaiiguTre HauMeHbIIIEE BO3MOXKHOE 3HAYECHHE fa f2(x) p(x)dx .

Ne Bapuanta a b p(x) ®1(x) 02(x) | @3(x) |dy | d; | d;s
1 -1 1 1 1 X x? 30 | -20 | 22
2 -1 s 1 3+sinx |sin?x | cos?x | 6| 0 | 4

T
3 -1 1 1 1 X x? 1]1-3/3
V1 —x2 4
4 -1 1 1 1 X x? 60 |-10| 24
5 -1 s 1 1+cosx |sinx | cos?x |16 7 | 5
i
6 —00 +00 1 ~x%/, 1 X x? 1|-3]5
2m ¢
7 -1 1 1 1 X x? 30 |-10 | 18
8 -7 s 1 1 sinx | cos?x | 4 | -2 |5
T
9 -1 1 1 1 X x? 1|-1]1
V1 —x2
10 —00 +oo | 1 oz 1 x x? 3|1-21]5
21

Conep:xanne PI'P Ne 5

6. s uaterpanbHoro ¢yakiuonana J[y] naiiaure Touku (pyHkiuu) Y(X) mogo3puTenbHbIC Ha
IKCTPEMYM.

Ne BapuanTa DYHKIHMOHA ['paHUYHBIE YCIIOBUSI
8]
-1
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Ne BapuaHnTa

DyHKIIMOHAI

I'pannuHbIe yCcn0BUS

2 J-z(vfﬂ +2vvf+v2jdx }7(1:]=1,}F[2:]=0
1

3 J- [4}rcosx+}r'2—}r2]dx }T(ﬂj:ﬂ’}r(ﬂ']:ﬂ
o

4 J:L[vrz _ v: _ V:']E'zxdx }F(D] = D:}F(lj = E_l
o

5 F(mx £y 43N dx y(0)=0,y(1) =e
o]

6 fl’“’d i y(0) =1,y(1) = V4
o

7 J-:L(vfz_zxvjdx }T(_lj:_lr}rtljzl
-1
V]
1 — —

9 J- [:12}?.&.1: _|_}Fr2 _I_ 4}72]d\x }T(ﬂj - Eer}r[zlj =g
o

10 J-l(u.'z + EUE _vjeixdx }F[:u:] = D:}F[:lj = e—ﬂ
o

11 J-E (x}rrz +}F}Fﬂjdx V(l:] = D!}F[e] =
-1

12 J-D(vfz_zxvjdx }T(_lj :ﬂrv(lj =
-1

13 J-E(}ng + 2yInx)dx v(1) =0,v(e) = &2
1
1

14 J- (24}?&21 +}F'l2 +g}rzjdx }T(D:] - 6&,}"[1:] =e
o
o
1 — —

6 | [yt 0y sy ¥(0) = 1,3(1) =2
o

17 J-l(u.'ﬂ _ 41;2 +2v]e_4"‘r:ix }F(D] = D:}F(lj = Ez
o

18 y(0) =0,y(n/2)=0

J (2y(x*+x+1)+v"? — 4yP)dx
0
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Ne BapuanTa DyHKIIMOHAI I'pannuHbIe yCcn0BUS
1 = =
0

20 y(0) =0,y(z/4) =1

.‘T.l'lq'
J_ (2ycosx +y'? — 4y¥)dx
0

4. MeToauuecKHe MaTepHaJibl JUIA ONpedeeHUs] NMPOUEAYpP OleHUBAHUS 3HAHWIA,
YMEHHIi, HABbIKOB, XapaKTePU3YIOIIUX 3TaNbl JOPMHUPOBAHUS KOMIIETEHIINIA.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TIPOBOJAWTCS B COOTBETCTBHUH C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2015. KC YKBA. ITopsigok mpoBeneHus 3a4€TOB B 9K3aMEHOB.
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