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B1.B.1B.04.01 OpToroHanbHbIe psabl

1. Kog n HammeHoBaHue cneunanbHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa U MexaHuKa

2. Cneumanunsaums: CoBpeMeHHble MeToAbl TEOPUM (PYHKUUIN B MaTeEMaTUKE N MEXaHUKe
3. Ksanudwmkauma BbinyckHuka: Matematuk. MexaHuk. lNpenogaBatens

4. ®opma obyyeHus: ouHas

5. Kachepgpa, oTBevalowas 3a peanmsaymio QUCLUUNJINHDbI:

0503 Teopun yHKUNN N reoMeTpumn

6. CoctaButenu nporpammbl: CemeHoB EBreHnn Muxannosud, g. d.-m. H., npodeccop

7. PekomeHpoBaHa: Hay4yHo-meTtoanyeckum CoBeToM MatemaTnyeckoro dakynoteta BIY,
npoTokosi Ne 0500-06 ot 25.05.2023 r.

8. YuebHbIn roa: 2026/2027 yy.roa CemecTtp(bl): 8



9. Llenu 1 3apa4v y4e6HON ANCLUMUNIIUHDI:

Llensimu oceoeHusi y4ebHoU OucyuriuHbl S61151H0MCS.

- O3HAKOMJSIEHME CTYAEHTOB C OCHOBHbIMM Teopemamu, npobnemamu u mMeToaamu
TEopuUN OPTOroHamnbHbIX PSAOB, KOTOpas 3aHMMaeT OAHO M3 LEeHTpanbHbIX MECT B aHanuse.
OpToroHarnbHble pagbl LUIMPOKO UCMONb3YITCH B pasfnUYHbIX pasgenax aHanumaa.

- [aTb Ka4yeCTBEHHble MaTtemMaTuyeckme U  eCTEeCTBEHHOHayYHble  3HaHuS,
BocTpeboBaHHbIE 06LLECTBOM.

3adayu y4ebHoU OucyunuHbI:

- OEeMOHCTpaumsa Ha npumepax MaTemMaTUYecKMX MOHATUA U METOOOB CYLLUHOCTMU
Hay4HOro nogxoaa, cneundukn maTtemMaTuUKn, ee ponn B pasBuTUKN OpYrux Hayk;

- OBnageHune ctygeHTaMy OCHOBHbIMW HaBblkaMn NPUMEHEHNS OPTOrOHasbHbIX PSA0B B
3aJavax aHanuaa;

- BblpaboTka YMEHUN aHanuanpoBaTb MONyYEHHblE pe3ynbTaTbl, pewaTb TUMNoBble
3agaun, npnobpeTeHne HaBbIKOB paboTbl CO cCneynanbHOM MaTeMaTUYECKON NuTepaTypon;

- dopMupoBaHNe YMEHUM WUCMONb30BaTb MaTeMaTMyeckKun annapaTt Ans pelleHus
TEOPETUYECKNX U NMPUKNadHbIX 3aaav.

10. MecTo y4yeb6HOM AancuunnuHbl B cTpyktype OlMOIT:
YyebHasa gucumnnuHa OpToroHanbHble psagbl OTHOCUTCS K AUCUMIMHAM Mo BbIGopy YacTu
dopMMpyeMON yHacTHMKamMM obpasoBaTesbHbIX OTHOLWeEHUn broka 1.

OnupaeTtca Ha kypcbl: «MaTtematnyeckuin aHanuay», «JluHenHas anrebpay, «KoMnnekcHbIn
aHanu3y, «OyHKUMOHanbHbIA aHanuM3» M NoMoraeT CTygeHTaM pellaTb KOHKpEeTHble 3ajauw,
BO3HMKaKOLWNE B pas3fnuyHbiXx pasgenax obnactax matematvku.  M3naratoTcs OCHOBHble
MeTOoAdbl TeOpUN OPTOroHasnbHbIX psaoB. M3yyaloTcs OpTOHOPMUPOBAHHbIE CUCTEMBbI 0OLLero
BYOA W BaXHble KOHKPETHble CUCTEMbl, TakMe Kak cucteMbl Xaapa, TpUroHomeTpudeckas
cuctema, cuctema Pagemaxepa.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi MO AUCLMUNIMHE/MOAYNIO (3HaHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHve Koga(bt) WNHavkaTop(bl) MnaHupyemble pesynbTaThl
KOMNeTeHLmnn oby4yeHus
MK-1. | CnocobeH MK-1.1. | Obnagaet 6a3oBbiMU 3HaTb:
BbISABNATb, 3HaHMAMMW, NONYYEHHbIMU B - 6a3oBble NOHATYS,
NPUMEHSTb, obnacTtn matemaTu4eckux un nony4eHHble B obrnactu
paspabaTbiBaTb (M) ecTecTBEHHbIX HayK, MaTeMaTn4eckux n (1nm)
n NporpaMmMmnpoBaHns n €CTECTBEHHbIX HayK,
ueneHanpasneH NMHAOPMALIMOHHBIX TEXHOMOIMUIA | MPOrPaMMUPOBaHMA 1
HO MK-1.2. | Ymeet cobuparb, NHIOPMAaLMOHHBIX
ncnonb3osaTtb obpabaTbiBaThb, TEXHOSOMMN.
MeToAbl TEopun aHanuaunposaTb 1 0606LwWaTb
dYyHKLMI B pesynbTaTbl UCCNnegoBaHUN B YmeTb: cobupaTs,
3agavax obnactu Teopun OyHKUUIA obpabaTbiBaThb,
MaTeMaTUKM 1 MK-1.3. | meeT npakTtnyeckmm onbIT aHanuaunposartb 1 obobLaTte
MEXaHVKN. Hay4HO-uccregoBaTenbCKom pesynbTaTtbl UCCNegoBaHUA B
OeATenbHOCTU B MaTeMaTtuke, | obracty Teopumn yHKUNIA.
MexXaHuKe 1 MHopmMaTuke
BnapeTb HaBblkamMu:
- MpaKTUYECKOro npoBeaeHUst
Hay4YHO-UCCneaoBaTensCKon
AESATENbHOCTU B MaTemMatuike,
MexaHuKe 1 MHopMaTUKe.




12. O6bem AucuUMNIMHbI B 3a4eTHbIX eauHuuax/yac. (8 coomeemcmeuu C y4ebHbIM
nnaHom) — 3/108.
Popma NPOMEXYTOYHON aTTeCTaLMM - IK3aMEH.
13. TpypoemMkocTb No BuAam y4eb6Homn paboTbl
TpygoemkocTb
Bz yuebHoit paboThl Bcero [o cemectpam
8 cemecTtp Ne cemecTtpa
AyanTopHbIE 3aHATUSA 50 50
nekumm 16 16
B TOM uncre: npakTuyeckme - -
nabopaTtopHbie 34 34
CamoctogarenbHas pabora 22 22
B Tom uucne: kypcoBas paborta - -
dopma NpoMeEXYTOYHON aTTecTaumnm 36 36
( 3k3ameH — 36 yYacos.)
UTtoro: 108 108
13.1. CopepxaHue QUCLUUNNUHBI
n/n Peanunszauus
pasgena
HanmeHoBaHue pasgena ANCLIANNINHGI
CopepxaHue pasgena aucumnivHbl C NOMOLLbIO
ANCUMNINHBI y
OHIanH-
Kypca,
QYMK*

1. Nekuun

MpocTpaHcTea Ip, |-, Co,
BNOXEHMSI.

OpToroHarnbHble paabl U3yyarTcs B
KOHKPETHbIX BaHaxoBbIX NPOCTPAHCTBAX,
npexae BCero B NpocTpaHcTeax Ip.

CenapabenbHocTsb Ip.

[oka3sbiBaeTcs, YTO  MPOCTPAHCTBO Ip
cenapabenbHo npu P<0OO 1 HecenapabenbHO
npu P= 00,

HepageHcTtBO énbaepa,
obuwmin BUA NMHENHOro
dyHKUmMoHana B Ip.

N3yuyaloTca conpsipkeHHble K Ip npocTpaHcTsa.

MpocTtpaHcTBa L. u Lp,
BMOXeHWS.

C NMOMOLLbIO HepaBeHCTBA
n3yyaetcss  3aBUMCMMOCTb OT p
anemMeHTa B NpoCcTpaHCTBax Ip.

lenbaepa
HOPMbl

CenapabenbHocTb Lp.

[okasbiBaeTcsi, 4TO  NpocTpaHcTBO  Lp
cenapabenbHo npu P<OO un HecenapabenbHO
npu P= 00,

MognpocTtpaHcTBa U
n3omopcunam,

N3yuaeTca NoHATUNE nsomopdgurama
NPOCTPaHCTB 1 pacCMaTPUBAOTCS KOHKPETHbIE

nognpocTpaHcTea Lp. npumMepbl  U30MOPMHLIX WU N3OMETPUYHbBIX
NPOCTPaHCTB.

HononHaemble MpuBogaTca npumepbl  AOMOMHAEMbIX U

NOANPOCTPaHCTBA HeJoNoMHAEeMbIX NOANPOCTPaHCTB.

[ononHaemocTb B Lp [oka3sbiBaeTcs, 4To ntoboe noanpocTpaHCTBO

NoANpPOCTPaHCTBa, nopoXgeHHoe ON3BIOHKTHOM cucTemon

nopoXxageHHoro ON3bIOHKTHOM

dOYHKLUMIA gornosiHsemo B Lp.




CUCTEMOW (PYHKLMI.

9. | Cuctema Pagemaxepa. Besoauntcs cuctema Papemaxepa "
AOKasblBaeTCcs, YTO 3TU (PyHKUMM OOpasyroT
OPTOHOPMMPOBAHHYIO CUCTEMY.
10.| HepaBeHcTBO XmHumHa (1,2). | JokasbiBaeTtcsi, 4tO0 cuctema Pagemaxepa
nopoxgaet B Lp NOANPOCTPAHCTBO
nsomopdHoe L.
11.| HepaBeHCTBO XNHYMHA B MpueoauTcs obobLieHne HepaBeHCTBa
npoctpaHctee Opnuya (1,2). | XuH4nHa Ha npocTtpaHcTea Opnnya.
12.| JononHsiemocTb B Lp [okasbiBaeTcs, yTo NoAnNpPOCTPaHCTBO,
NOANPOCTPaHCTBA, nopoxXgeHHoe cuctemon Papemaxepa,
NopoOXOEeHHOro CUCTEMOM [0orMonHaAemo B Lp c MOMOLL|bIO
Pagemaxepa. OPTOroHasnbHOro NPOeKTopa.
13.| CxogmMMocCTb psaoB HokasbiBaeTcs, 4to psg  Papemaxepa
Papemaxepa. CXOAUTCSH MOYTU Besae, ecnu KoappuumeHTbl
psga npuHagnexart |,
14.| PacxogumocTb psigoB [okasblBaeTcq, 4TO pgg MO cuUcteme
Pagemaxepa. Papemaxepa pacxogutca nodtu Besne, ecnuv
KoathpunumeHTbl psga He npuHagnexart | 2
15.| MNMpocTpaHcTBa Pagemaxepa. | CBoncTBa nNognpoOCTPaHCTBA, MOPOXAEHHOIrO
cuctemon Pagemaxepa.
16.| BkcTpemarnbHble CBOMCTBA MogpobHoe  M3NOXeHMe  3KCTpemarnbHbIX
cuctembl Pagemaxepa. CBONCTB cuctembl Pagemaxepa.
. JlJabopaTopHble 3aHATUA

1. MpocTpaHcTea Ip, |-, Co, OpToroHanbHble psgbl M3ydaroTcs B
BrOXeHMS. KOHKPETHbIX 6aHaxoBbIX MPOCTPAHCTBAX,

npexae Bcero B NpocTpaHcTBax Ip.

2. CenapabenbHocTsb Ip. [okasbiBaeTcs, yTO NPOCTPaHCTBO Ip

cenapabenbHo npu P<0O n HecenapaberbHO
npun P= 00,

3. HepageHcTtBo énbaepa, M3yuatoTca conpsikeHHbIe K Ip NpocTpaHcTBa.
obLWwmin BUA NNHENHOro
dyHKUmMoHana B Ip.

4. MpocTtpaHcTBa L. uLp, C NOMOLLbO HepaBeHCTBa lenboepa
BMOXeHWS. n3yyaeTcsa  3aBUCUMOCTb OT P  HOpPMbI

anemMeHTa B NpoCcTpaHCcTBax Ip.

5. CenapabenbHocTb Lp. [okasbiBaeTcss, 4TO  MpocTpaHcTBO  Lp

cenapabenbHo npu P<OO 1 HecenapabenbHO
npu P= 00,

6. MNognpocTpaHcTBa U N3yyaeTca NoHATHE n3omopduram
n3omopdunam, NPOCTPaHCTB 1 pacCMaTpPUBAOTCS KOHKPETHbIE
noanpocTtpaHcTea Lp. npuMepbl  U3OMOPMHBIX U M3OMETPUYHbIX

NPOCTPaHCTB.
7. [ononHsemble MpuBoOATCS  npumepbl  OOMOMHAEMbIX U
nognpocTpaHCcTBa HeJoNoNHAEeMbIX NOANPOCTPaAHCTB.
8. HononHaemocTtb B Lp [okasbiBaeTcs, 4To ntoboe nNognpocTpaHCTBO
noanpoCcTpaHCTBa, nopoXxageHHoe OU3BIOHKTHOM cuctemon
NOPOXAEHHOTO AN3BIOHKTHON | (PYHKLMI JONONHSAEMO B Lp.
cucTeMon PYHKLUA.
9. Cuctema Pagemaxepa. Beogutcs cucrtema Papemaxepa "
AOKa3blBaeTCcs, 4YTO 3TN (PyHKUMM OOpasyroT
OPTOHOPMUPOBAHHYIO CUCTEMY.

10. | HepaBeHcTtBO XMH4mHa (1,2). | [JokasbiBaeTcs, 4TO cuctema Papemaxepa
nopoxaaet B Lp NOANPOCTPAHCTBO
n3omopgHoe L.

11. | HepaBeHCTBO XMHYMHA B MpuBoaunTca ob6obLieHne HepaseHCTBa

npoctpaHcTee Opnuya (1,2).

XuH4MHa Ha npocTpaHcTea Opnnya.




12. | JononHsemocTb B Lp [lokasblBaeTcs, 4yTo No4npPOCTPaHCTBO,

noanpoCTpaHCTBa, nopoxaeHHoe cuctemon Pagemaxepa,
NopoXO4eHHOro CUCTEMOM JornonHaemo B Lp c MOMOLLIbIO
Pagemaxepa. OPTOroHanbLHOro NPoOeKTopa.

13. | CxogumocTb psigoB [lokasbiBaeTcs, yTo pag Papemaxepa
Papemaxepa. CXOAUTCA MOYTU Be3ae, ecnu KoapuumMeHTbI

psga npuHagnexar | 2

14. | PacxoguMmocTb psaoB [okasblBaeTcqa, 4TO pgg MO cucteme

Papemaxepa. Pagemaxepa pacxoamtcs nodTu Besde, ecnu

koathULMEHTbI psiaa He npuHaanexat | o,

15. | MpocTpaHcTBa Pagemaxepa. | CBoncTBa NognpoCTpaHCTBa, MOPOXAEHHOroO
cuctemon Pagemaxepa.

16. | QkcTpemarnbHble CBONCTBA Moapo6Hoe M3NoXeHne  JKCTpeMarsibHbIX
cucteMbl Pagemaxepa. CBOWCTB cuctembl Pagemaxepa.

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

ﬁ? Hanmerosakme Temb! CamocToqatenbHas
(pasgena) aucunnuHbI Jlekunn Mpaktnyeckue | JlabopaTopHbie

n paboTa

1 MpocTpaHcTBa ) 6 i 12 8
nocnegoBaTenbHOCTEN

2. | INpocTtpaHcTBa (OYHKLUMI 6 - 12 8

3 SBOMCTBa psigoB 4 i 10 6

agemaxepa

UTtoro: 16 - 34 22

14. MeToau4yeckue yKasaHus ans oby4varoLmxcs No 0OCBOEHUIO AUCLIUNIIUHDbI

B npouecce npenogaBaHus AUCLMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
Kak nekuumn, nabopaTopHble 3aHATUSA, a TakkKe pasfuyHble BUObl CaMOCTOATENbHOM paboThl
obyvawowmxcsa. Ha nekumax wuanaraeTca TeopeTMyeckun martepuman, Ha nabopaTopHbIX
3aHATUAX peLlalnTca 3adayn No TeopeTMYecKoMy Martepuany, NpoYMTaHHOMY Ha NeEKUMsIX.
OcBoeHve gucumnnuHbl npegnonaraeT He TONbKO obA3aTenbHOe nocelleHne ayamTOpPHbIX
3aHATMA  (Nekumin 1 nabopaTopHbIX 3aHATUA) U aKTUBHYKO paboTy Ha HUX, HO W
CaMOCTOATENbHYIO Y4ebHYI0 4eATEeNbHOCTb B TEYEHNN CEMECTPA.

Mpn n3yyeHnn kypca «OpToroHanbHble psabl» obydarowmmca crnegyet BHUMAaTENbHO
CrnywaTtb M KOHCMEeKTMpoBaTb MaTtepuar, usnaraemMmblii B Xoae ayaAuTOpHbIX 3aHATUAX. Onga ero
NMOHMMaHNA M Ka4yeCTBEHHOrO YCBOEHUSI peKOMeHOyeTCsl crneaytouwasi nocregoBaTenbHOCTb
JEencTBuUn.

1. Tllocne kaxgom nekununm pekomeHayeTcs nogpobHo pasobpaTtb NpPOYUTAHHBLIN
TeopeTU4eckni matepuarn, BblydMTb BCe onpeeneHns n opmyrnmpoBKu TeopeM, pasobpaTb
npuMepbl, pelleHHble Ha nekumn. [epen cneaywowen nekumen obssaTenbHO MNOBTOPUTL
MaTepuan npegbigyLen nekumn.

2. MNpun nogrotoBke K nabopaToOpHbIM 3aHATUAM MOBTOPUTH OCHOBHbLIE MOHATMS MO
TemamMm, paccmoTpeTb npumepbl. Pelwas 3agayn, npenBapuTenbHO  MOHATb,  Kakon
TeopeTU4EeCKN Matepuan HYXXHO UCrnonb3oBaTtb. HameTntb nnaH pelweHus, nonpoboBatb Ha
€ro OCHOBE pEeLUMTb NpakTU4ecKne 3agadun.

3. BoibpaTb Bpemsa gns paboTbl C nMTepaTypor nNo gucumnivHe B GubnuoTteke unu B
cucteme «ONEeKTPOHHbIN YHUBEPCUTET.

4. PekomeHayeTcs crnefoBaTb COBeTam npenogasBaTtens, CBA3aHHbIM C OCBOEHMEM
npegnaraemMoro matepuana, NpPoOBECTU CaMOCTOATENbHbIN MHTEpHET - nouck mHdopmauum
(Bugeodannos, dannos-npeseHTaunn, ¢amnoB c y4ebHbIMKM NOCOBUMSIMKU) MO  KITHOYEBLIM
MOHATMAM Kypca M 03HAaKOMUTBLCHA C HAWOEHHOW MHGOpPMaUMen npu NoarotoBke K 3K3aMeHy Mo
ANCUMNIINHE.



BakHOM COCTaBHOM 4YacTbl0 OCBOEHUSI OUCLMMINHBI SBNAIOTCA NabopaTopHbie 3aHATUS,
KoTopble TpeOylT MOMUMO 3HaHMKM TEOPETUYECKOro maTepuana elle WU HaBbIKOB peLUeHUs
NpakTU4YEeCKMX 3agay, 4YTO nomoraeT rnybxe ycBouTb Y4eOHbIi MaTepuan, npuobpectu
NpakTUYEeCKNe HaBbIKM N HaBblKM TBOPYECKOM paboThbl Hag y4eOHON U Hay4YHOW NUTEpaTypon.

CamocTosiTenbHas ydebHas [OeaTenbHOCTb npegnonaraeT BbIMOSIHEHWE CreayroLmnX
3aJaHun:

1) camocToATenbHOE W3y4YeHue Y4YebHbIX MaTepuanoB No pasgenam AUCUUMNINHBLI C
NCronb30BaHMEM OCHOBHOW W AOMNOSTHUTENBHOW NUTepaTtypbl, UHPOPMALMOHHO-CNPAaBOYHbIX Y
NMOUCKOBbIX CUCTEM, BbINOSIHEHME NMPAKTUYECKUX 3afaHNN;

2) NOAroTOBKY K TEKYLLMM U NPOMEXYTOYHOM aTTecTaumsm.

Bce BbINONHAEMble CTyAeHTaMM CaMOCTOSATENbHO 3afaHus nognexaT nocneayoLlen
npoBepke npenogasatenem. [na ycnewHonW camocToATenbHonm paboTbl npeanonaraeTcs
TECHbI KOHTaKT C npenogaBaTenem PesynbTaTbl TeKylWuMX aTTecTauumi YyYuTbiBaloTCS
npenogasaTtenem npu nposeaeHnn NPOMeXyTOYHOW aTTecTauuu.

YcnewHoe ocCBOeEHME Kypca npefnonaraet akTUBHOE, TBOpYECKOoe y4vacTue CTydeHTa
nyTem naaHoOMepHoOW, NoBCeAHEBHOW paboThI.

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYpCOB WHTEpPHET,
Heo6Xx0AMMbIX ANA OCBOEHUA

a) oCHOBHasA nuTteparypa:

Ne n/n McToYHUMK
l'ypeeu4, AnekcaHdp lNMempoeuy. C60pHUK 3aday no ¢hyHKUUOHaNIbHOMY aHanusy /

1 A. l. l'ypesuuy, B. B. KopHes, A. 1. Xpomos .— Mockea : JlaHb, 2012 .— 192 c. - // N130-
60 «JlaHby : O6C. - <URL:http://e.lanbook.com

> JlocmepHuk, JI. A. Kpamkuli Kypc ¢oyHKUUOHaIbHo20 aHanu3a [Tekcm] : .— Mocksa :

JlaHb, 2009 .— 272 ¢. — // N30-60 «JlaHb» : OBC. - <URL:http://e.lanbook.com
Hepp, Bacunuu Slkognesuy. @yHKUUOHabHbIU aHanu3s. Jlekyuu u yrpaxHeHuUs :
y4ebHoe nnocobue 0ris bakasiagpos : [0nisi cmyd. 8y308, 0byy. rio crieyuansHocmu
ebicw. rpog. obpaszosaHuss 010101 "Mamemamuka" u HanpasneHusi Mod2omosKu
ebicw. rnpog. obpaszosaHust "Mamemamuka", 010200 "Mamemamuka. NpuxknadHas
mamemamuka"] / B.A. Jepp .— Mockea : FOpatim, 2012 .— 463, [1] c. — (bakasiasp)
.— bubnuoep.: c.460-461.

0) pononHUTenbHaa nuTeparypa:

Ne n/n HNcmoyHUK

4 KawuH, bopuc Cepzeesuy. OpmozoHarnbHbie psidbl / 5.C. KawuH, A.A. CaaksH .— M.
! Hayka : ®usmamnum, 1984 .— 495 c.

Bbapu, Huna KapnoeHa. TpuzoHomempuyeckue psidbi / H.K. Bapu ; o0 ped. I1.11.
YnbsiHoea .— M. : [oc. u3d-60 ¢bus.-mam. num., 1961 .— 936 c.

TpeHo2uH, BnaduneH AnekcaHOpoeu4. @yHKYUOHasbHbIU aHanu3s ;| y4ebHUK Ons

6 cmyd., obydy. o crneyuanbHocmam "Mamemamuka" u "lMpuknadHas mamemamuka”/ B.
A. TpeHoauH .— U30. 4-e, ucrip. — M. : Quamamnum, 2007 .— 488 c.

Konmozopoe, AHOpel Hukonaegu4. 3rniemeHmMbl meopuu ¢hyHKUUU u
yHKUUOHanbHo20 aHanu3sa : [y4ebHuk] / A.H. Konmoeopos, C.B. ®omuH ; Mock. 2oc.
yH-m um. M.B. JlomoHocoea .— U30. 7-e .— M. : @usmamnum, 2006 .— 570 c.

5

B) MHPOPMaALIMOHHbBbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchbil:

Ne
NcTouHMK
n/n
8 AnekmpoHHbIl kKamanoz Hay4Hou 6ubnuomeku BopoHexcko2o eocydapcmeeHH020

yHusepcumema. — (http // www.lib.vsu.ru/)

9. Google, Yandex, Rambler

10. 36C i(yHueepcumemCKaﬂ 6ubnuomeka oHnatH» 3bC «YHusepcumemckasi bubriuomeka
OHnalH»

11. | BnekmpoHHbIl Kypc https://edu.vsu.ru/course/view.php?id=10082



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%93%D1%83%D1%80%D0%B5%D0%B2%D0%B8%D1%87,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%9B%D1%8E%D1%81%D1%82%D0%B5%D1%80%D0%BD%D0%B8%D0%BA,%20%D0%9B.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%94%D0%B5%D1%80%D1%80,%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9%20%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%9A%D0%B0%D1%88%D0%B8%D0%BD,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%91%D0%B0%D1%80%D0%B8,%20%D0%9D%D0%B8%D0%BD%D0%B0%20%D0%9A%D0%B0%D1%80%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%A2%D1%80%D0%B5%D0%BD%D0%BE%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BB%D0%B5%D0%BD%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2877&TERM=%D0%9A%D0%BE%D0%BB%D0%BC%D0%BE%D0%B3%D0%BE%D1%80%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/%29
https://edu.vsu.ru/course/view.php?id=10082

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne n/n NcTOYHMK
1 BbopoduH lN.A., Casuyk A.M., lUlednak N.A. 3adayu o ¢hyHKUUOHaIbHOMY aHanu3sy. —
' Hoeoe u3d. — M.: MUUHMO, 2017. — 336 c.: usn.

CTyoeHT MOXeT [AOMOfHUTbL CMWCOK WCMONb30BaHHOW NUTepaTypbl COBPEMEHHLIMM
WCTOYHMKaMW, He nNpeAcTaBfeHHbIMU B CMMCKE pPEKOMEHAOBaHHOM nuTepaTypbl, U B
AanbHenleM WCnonb3oBaTb COOGCTBEHHbIE MNOATOTOBMEHHblE Y4yebHble MaTepuanbl npu
HanuncaHun KypcoBbIX U AUMITOMHbIX paboT.

17. OOpa3oBaTenbHble TEXHOMOMMU, UCMNONb3yeMble pANs peanu3auum y4eb6HoOWM
AVUCLUMMNIINHBbI, BKIOYaAs AUCTaHUMOHHbIe obpa3oBatenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue)

Mpn peanusauun  OUCUMNIMHBLI  UCMNONB3YKOTCA  cnegywwme obpasoBaTterbHble
TEXHOMOrMn: NOrnm4yeckoe MOCTPOEeHME AUCUUNINHDBI, YCTaHOBIEHNE MeXNPeaAMETHbIX CBSA3EW,
ob0o3Ha4yeHVe TeopeTUYecKoro W MpPakTU4EeCKOro KOMMOHEHTOB B Yy4yebHOM MaTtepuane,
aKkTyanusaums NIMYHOro M y4eBHOo-NpodhecCnoHanbHOro onbitTa O0Yy4YarLMXCH, BKIHOYEHUE
3N1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMMN.

NanoxeHne y4yebHOro maTepmana OCHOBAHO Ha  NPUHUMMNE  CUCTEMHOCTW,
NPeemMCTBEHHOCTU U MNOCReAoBaTeNlbHOCTM UM HamnpaBfieHO Ha pas3BUTUE WHTENNEeKTyanbHbIX
YMEHUN, NpoecCUoHanbHbIX  KOMMeTeHUMn, opmMMpoBaHMe  TBOPYECKOW  JIMYHOCTU
BbICOKOKBaNMMuUUMpOBaHHOIo crneumanncTa, cnocobHOro kK camopassuTunio, camoobpasoBaHuio,
WHHOBALMOHHOM AesaTenbHOCTU. BaxHenwas uenb npenogaBatena — cuctemaTusaums
bonbworo obbema TeopeTudeckoro martepumana W obyyeHMe CTydeHTa  YMEHUIo
OPUEHTUPOBATLCA B 3TOM MaTepuare.

PekomeHnayeTcst ucnonb3oBaHue, Kak TpaguUMOHHbLIX (hOpM OpraHuM3aumm NEeKUMOHHOIo
mMaTepuana, Tak U BHeApEeHME TakUX WUHTEPAKTMBHbLIX TEXHOMOrMK, Kak npobnemHas nekuums,
Koraa 3HaHusi BBOOATCA KakK «HEU3BECTHOEY», KOTOPOE HEOBXOOUMO «OTKPbITbY.

B npakTuyeckon 4acTu Kypca MCnonb3yeTca CTaHO4apTHOE COBPEMEHHOEe MporpaMMHoe
obecrneyeHne NepcoHanbHOro KOMMNbTEpPA.

ducumnnvHa  MOXeT  peanu3oBbiBaTbCst  C  NPUMEHEHUEM  OUCTaHUMOHHbIX
obpasoBaTenbHbIX TEXHONOMMIA, Hanpumep, Ha nnatgopMe «ANEKTPOHHbIN yHMBepcUTeT BIY»
(https://edu.vsu.ru/course/view.php?id=3460).

lMepeyeHb HeobxoOMMOro nporpamMHOro obecneyeHusa: onepaumoHHasi cucTema
Windows wunu Linex, Microsoft Windows 10 Enterprise, LibreOffice 5 (Writer (mekcmosnit
npoyeccop), Math (pedakmop cpopmyn)), bpaysep Mozilla Firefox, Opera nnu Internet.

18.MaTepunanbHO - TeXHU4eckoe obecneyeHme QUCLMNIINHBI

[Ana npoBeOeHUA NEKUMOHHbIX M NPaKTUYECKUX 3aHATMIA UCnonb3yetcs y4vyebHas
ayautopus:  cneumanusnpoBaHHas Mebenb. AyauTopusi COOTBETCTBYET AEWCTBYHOLLMM
CaHUTapHO-TEXHUYECKMM HOpMaM M NPOTUBOMNOXaPHbIM NpaBunam.

Ana camoctosiTenbHOW paboTbl uMcnonb3yeTcss KomnbtoTepHon knacc (aya.310),
OCHaLLEHHbI crneumanm3npoBaHHON OPrTEXHUKON, HeobxoaMMbIM NpPOrpaMMHbIM
obecneyeHnem, INEeKTPOHHbIMU y4yebHbiIMM NocoBMsSIMM M 3aKOHOAATENbHO - MNPaBOBOM WU
HOPMaTUBHOWM MOMCKOBOW CUCTEMOW, MMEIOLLINIA BbIXOA B rnobanbHyto ceTb:

Ubuntu (6ecnnaTtHoe n/unn ceoboaHoe MO, nuueHaus: https://ubuntu.com/download/desktop );
Visual Studio  Community  (6ecnnatHoe n/nnum csoboaHoe MO,  nuueHsus
https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General Public
License (LGPL), 6ecnnatHoe u/unn ceobogHoe MO, nuueHl13us: https://ru.libreoffice.org/about-
us/license/ ); Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe wu/unu
csoboaHoe MO, nuuensuns: https://www.lazarus-ide.org/index.php ); Free Pascal (GNU General


https://edu.vsu.ru/course/view.php?id=3460

Public License (GPL), becnnaTtHoe n/mnm cBobogHoe Mno, NNLUEH3NS:
https://www.freepascal.org/faq.html ); NetBeans IDE (GNU General Public License (GPL),
becnnaTtHoe w/unn ceobogHoe MO, nuueHsna: https://netbeans.org/cddl-gplv2.html ); Python
2/3 (Python Software Foundation License (PSFL), 6ecnnatHoe w/unu csobogHoe [10,
nunueH13us: https://docs.python.org/3/license.html ); 46 Gimp (GNU General Public License
(GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsms: https://www.gimp.org/about/ ); Inkscape
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://inkscape.org/about/license/ ); MiKTeX (Free Software Foundation (FSF), 6ecnnatHoe
n/vnn ceoboaHoe MO, nuueHsus: https://miktex.org/copying ); TeXstudio (GNU General Public
License (GPL), 6ecnnatHoe n/vnn ceobogHoe MO, nuueHsnsa: https://texstudio.org/ ); Maxima
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
http://maxima.sourceforge.net/faqg.html ); Denwer (6ecnnatHoe w/unn cBobogHoe [0,
nnuensus: http://www.denwer.ru/fag/other.html ); 1C: TlNpeanpustue 8 (6ecnnatHoe wu/vnu
csobogHoe [0, nuueHsus: https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader

(6ecnnatHoe n/nnm cBobogHoe Mno, nuueHs3unsa
https://www.foxitsoftware.com/pdflireader/eula.html ); Deductor Academic (Academic Free
License, oecnnaTtHoe n/vinn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/unm ceoboaHoe MO, nuueHsns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnaTtHoe n/unu ceobogHoe MO, nuueHaus: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla  Public License (MPL), 6ecnnatHoe w/unun cBobogHoe [10, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/unn csobogHoe [10,
nnueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), oecnnaTHoe n/mnm cBobogHoe Mno, NUUEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsusa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn ceobogHoe [0, nuueHsusa: https://www.postgresqgl.org/about/licence/ );
GeoGebra (6ecnnaTtiIHoe u/unu ceobogHoe MO, nuueHsus: https://www.geogebra.org/license );
R (6ecnnaTtHoe w/vnn ceol16oaHoe MO, nuueHsuns: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe u/unu ceobop Hoe O, nuueHaus: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe w/unn  cBobogHoe [1O, nuueH3us:
https://loginom.com/platform/pricing ); MySQL (6ecnnaTtHoe n/vnun ceoboaHoe MO, nuueHsuns)

Mpn peanu3aumm OUCLMNIMHBI C MCMNOMb30BaHWEM [OUCTAHLMOHHOIO 0Opa3oBaHuA
BO3MO>HbI AOMOSMIHEHNSI MaTepuanbHO-TEXHNYECKOro obecneyeHnsa ANCUMUNIINHLI.

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmmucss ydebGHOro MaTepuana onpepensietcs
coep)xaHMeM crneayLmx pasaenoB AUCLUMNNHBI:

WugukaTop(bl)
Ne HanmeHoBaHue pa3gena
KomneTteHuums(n) JOCTMKEHUS OueHouHble cpeacTBa
n/n ancunnnuHel (Mogyns)
KoMMeTeHUMn
1. | [lPocTpancTea ; MK-1. MK-1.1, MK-1.2, MK-1.3 YCTHBIi onpoc
rnocnenoBaTeribHOCTEN
o, | flPocTPAHCTBA MK-1. MK-1.1, MK-1.2, MK-1.3 YerHbi orpoc.
dyHKUMA Pedepar
CBOVMCTBA DSILIOB YCTHbIN onpoc
3. PAA MnK-1. nK-1.1, NK-1.2, NK-1.3 NHaveupyanbHble
Pagemaxepa
3agaHu4
MpomexyTouHasa aTTecTaums lMepeyeHb BONpocoB
dopMa KOHTPOIsi — 9K3aMeH TecToBble 3agaHuA




20. TunoBble OLEHOYHbIE CcpeAcTBa M MeToAMYEeCKUMe MaTepuanbl, onpegensrowme
npoueaypbl oLueHUBaHUs

20.1. TeKywWMn KOHTPOSb yCneBaeMocCTun

KoHTporb ycneBaemocT¥ No AUCUMMIIMHE OCYLLECTBRSETCS C MOMOLLbIO CReayowmnx
OLEHOYHbIX CPEeACTB:
Bonpocbl ycTHOro onpoca

1.MpocTpaHcTBa Ip.

2.CenapabenbHocTb Ip.

3.HepaBeHcTBO N€nbaepa, 06LWwuin BUA NMHENHOro pyHKLUMoHana B Ip.
4.MpocTtpaHcTBa L- u Lp, BNoxeHus.

5.MNoanpocTpaHcTBa 1 nsomopdumsm, NognpocTpaHcTea Lp.

6.[JlononHaemocTb B Lp nognpocTpaHcTBa, NOPOXOEHHOIO AN3BIOHKTHOW CUCTEMOM
PYHKUMNA.

7.Cuctema Pagemaxepa.

8.HepaBeHcTBO XMH4YMHa (1).

9.HepaBeHCTBO XUHYMHA (2).

10.HepaBeHcTBO XMHYMHa B npocTpaHcTee Opnuya.

11.lononHaemMocTb B Lp nognpocTpaHcTBa, NOpoXaeHHOro cuctemon Pagemaxepa.
12.CxogumocTtb psigoB Pagemaxepa.

13.PacxogmnmocTtb psgoB Pagemaxepa.

Tembl pecpepaToB
1. MNpuMepbl BblMUCIEHUS MOAYIIS HENPEPLIBHOCTU
2. CeoncrtBa cuctembl Pagemaxepa.

MpumepHble HAMBUAYaNbHbIE 3a4aHUs
1. Myctb 7,(t) — cuctema Pagemaxepa, 0 < t << 1, 1, (t) = sign(sin2i/t).
1
[okasaTb, 4YTO psg Zu:l” r,(t) cxogutca noyTtn Besge.

2. MNyctb 1,,(t) — cuctema Pagemaxepa, 0 << t << 1
[okasaTb, 4To psg 2=

) , 1, (t) = sign(sin2yt).
. r,(t) pacxoamTca noyTu Besze.
1
3. [okasaTb, 4TO Koacbcbvlu,vleHTbl dypbe no cucteme Pagemaxepa pyHKUMKN x(t) = =
N
NONOXUTESbHBI.

) I A |

4, Myctb x(t),n=10,1;1 <k «2™; x)(t) =1,4F
n
27, teAZE T

ﬂ"l.-'"'l.

k —_ n
t)= = 2
" ( ) —22 J'rEﬂ:'zJ-cl-l
0, pna octaneHex te[0,1]

[oka3zaTb, 4To psig Pypbe No cucteme Xoapa yHKUMM x(t) = |r -

KaXkaomn TOYKe.

k

5. Myctb xf(t),n=0,1;1 <« k «2"; xJ(t) =1,4F —(ﬂ, ) 0t <1
Eﬂ I-'E‘d:'z+J.
k — n
Xn (I‘) - —Ef,teﬂ;';ﬁl

0, nna octaneHelx te[0,1]
[NokasaTb, 4To psg Pypbe no cucteme Xoapa QyHKUmMKM x(t) = ri He CylllecTByerT.



0,Ana octansizx te[0,1] 6. Myctb x*(t),n=0,1;1« k «2™;

k"—,%) Dt

=T

x5 (t) = 1,45 = (

[NokasaTb, 4To KoappULMeHTbl Pypbe No cucteme Xoapa pyHKUMK x(t) = sin (2mt)
3HaKoMNepeMeHHbI.

OnuncaHue TexHosorMm NnpoBeaeHus

Tekywmnn KOHTpONb npeacrtaBnsieT cobon npoBepKYy YCBOEHUS yyebGHOro matepuana
TeOopeTUYECKOro 1 NPakTM4eCcKoro xapakrepa, perynsipHoO OCyLLEeCTBSAEMYI0 Ha 3aHATUSIX.

TeKkylWnn KOHTPONb MNpedHasHayeH ONns NpoBEepKM Xxoda M KayecTBa (PopMMpoBaHUA
KOMMNEeTeHUMA, CTUMYNMpPOBaHUA y4ebHon paboTbl oby4varowmxca M COBEPLUEHCTBOBAHMS
METOAMKN OCBOEHMA HOBbIX 3HaHuin. OH obecnevvBaeTcss nNpoBedeHMEeM OMNpocoB MO
TeopeTnyeckoMy Martepuarny, npoBepkon pedepaToB, BbINOSIHEHUEM UHAUBUOYASIbHBIX
3aflaHui, cogepXalumx 3agadm Ha AokasaTernbCTBO.

Mpy Tekywem KOHTpone YypOBEHb OCBOEHUA Yy4ebHOW AOUCUMMAMHBI WU CTENEeHb
ChOpMMPOBAHHOCTU KOMMNETEHLNN ONPeaensaTCs OLEHKaMN «3a4TEHO» U «HE3AYTEHOY.

TpeboBaHus K BbINONHEHUIO 3a4aHUN (LLUKanbl N KpUTEPUN OLLEHUBAHUS)
Mpn npoBeAeHUN TEKYLIEro KOHTPONS YCNEeBAaeMOCTM WCMONb3YKTCA cneaywowme
nokasarenm:
1) 3HaHWEe OCHOBHbIX MOHATUN U ONpeaeneHni;

2) ymMeHue ucnonb3oBaTb CTaHAAPTHbIE METOAb! AN peLleHnUs TUMOBbIX 3a4ay;
3) onTumanbHOCTbL X0A4a peLleHuns:;
4) noruvka n3noxeHus, paccyxaeHunmn.

LLkana oueHnBaHUA:

3ayTeHo: BbINOMHEHVWE 3aJaHuWin UM OTBEeTbl B Xo4e Onpoca COOTBETCTBYIOT
nepedYncrieHHbIM nokasatensaMm, obyyarwmnca gaeT OTBeTbl Ha OOMNOSTHUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCEM MoSfiHble. [1eMOHCTpUMpyeT yMeHue pelwaTb 3ajadu, npoBOAUTb
AokasaTesibCTBa, BO3MOXHO C HEKOTOPbIMU OLLIMBKamMu.

He 3a4TeHO: B x0A4e onpoca oTBeTbl 0by4aroLlerocs He COOTBETCTBYIOT HM OOHOMY M3
nepedncrnieHHblx nokasatenen. OOy4valoWMNCa OEMOHCTPUPYET (pparMeHTapHble 3HaHUS WU
YMEHUSA NN NX OTCyTCTBUE.

20.2 NMpomexyToyHan aTrectauus
MpomexyToyHaa aTTecTauma npoBoauTCA B cooTBeTcTBMM C  [lonoxeHnem o
NMPOMEXYTOYHOW aTTecTaunmn obyyaroLmxca No NnporpaMmmam BbicLLEro 06pasoBaHus.
lMpepHasHayeHa AnNa onpedeneHusi YpPOBHSA OCBOEHUA Bcero obbema yyebHon
ANCLMNIIMHBI 1 NPOBOAUTCH B hOPME 3K3aMeHa.

I'Ipome>KyT0l-|Has| arrecraumda no gmcuuniimHe ocywecTBriideTcda ¢ NnoMoLubio cneayrowmnx
OLUEeHO4YHbIX CpeacCTB:

lNMepeyeHb BONPOCOB K 3K3aMeHY

. MpocTpaHcTBa Ip.

. CenapabenbHocTsb Ip.

. HepaBeHcTBO Enbaepa, obwun Bnag NMHENHOro hyHKUMoHana B Ip.

. MpocTtpaHcTBa L~ 1 Lp, BNnoxeHUs.

. MognpocTtpaHcTBa 1 nsomopuam, nognpocTpaHcTea Lp.

. lononHsemocTb B Lp nognpocTpaHcTBa, NOPOXAEHHOrO AN3bIOHKTHOW CUCTEMOM
YHKUMNA.

7. Cuctema Pagemaxepa.

8. HepaBeHcTBO XuHuMHa (1).

OO WNBE



9. HepaBeHCTBO XuUH4YMHa (2).
10. HepaBeHcTBO X1HYMHa B npocTpaHcTee Opnnya.

11. JononHaemMocTb B Lp nognpocTpaHcTBa, NOpoXaeHHOro cuctemon Pagemaxepa.
12.CxognmocTb psgoB Pagemaxepa.
13.PacxogmnmocTtb pspoB Pagemaxepa.

TecToBble 3aaaHus
1)MNycTb 1,,(t) — cuctema Papemaxepa, 0 << t <« 1, r, (t) = sign(sin2’/t)

7. Pao X 1— 1. (t) cxodumes noymu ee3de
8. Pad X 1— r.(t) pacxodumcs noymu ee3de
9. Psad ;- 1— 1. (t) pacxodumcsi Ha MHOXecmee rnonoXxumernbHoU Mepbl

w1 e oloa w1
OteeT: Pag X7, - 1,(t) cxoautea noutn Bespe. Tak kak X5z 1(2)* < o, 1o pag Lz, - rya(t)
CXOAWTCS MONTU Beafie.

1. Pao Z=. 1—— r,(t) cxodumces noumu ee3de
2. PR Xio, = r, (t) pacxodumcsi noymu ee3de
3. Pao0xr S T r, (t) cxoOumces Ha MHOXXecmee MooXKUMesIbHol Mephbl
OTeeT: Pap X, '_ .. (t) pacxoguTcsa nouTy Besde. Tak Kak Lo l( =)* < o, T0 psp X5 7

r,(t) pacxop,Mch noyTW Beage.
1
1. KoachcpmumeHTtbl Pypbe no cuctreme Pagemaxepa oyHKUMM x(t) = — NMOMNOXNTENbHbI
y

2. KoathdumumneHnTsl Pypbe no cucteme Pagemaxepa QyHKUMN x(t) = i? oTpuuaTenbHbI

3. KoapduuymneHntol Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = i? He CyLleCcTBYT

OtBeT: KoadhduumeHTbl Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = i? NONOXMUTESbHBbI.
Tak kaK pyHKUMN x(t) = i? yobiBatoT Ha (0,1], To ee koacbdpuumeHTbl Pypbe ¢, (x) ybbiBatoT.
1. KoadhdpuumeHTbl dypbe no cucteme Pagemaxepa dyHkumm x(t) = f NOSTIOXKUTENbHBI

2. KoatbdpuumeHTsl Oypbe no cucteme Pagemaxepa dyHKumm x(t) = f oTpuuaTenbHbI

3. KoapdumumeHTbl dypbe no cucteme Pagemaxepa dpyHKumn x(t) = f He CYLLLeCTBYIOT

OtBeT: KoadppumumeHTsl Dypbe no cucteme Pagemaxepa pyHKumm x(t) = f He CYLLEeCTBYIOT.
Tak kak pyHkums x(t) = f He cymmunpyema, To ee KoappuuneHTbl Pypbe He CyLLLECTBYIOT.
0 0=t <<§
1. KoadhbdpuumeHTbl Pypbe no cuctreme Pagemaxepa PyHKUMKN x(t) = 4 2, %:: t ::i
-2, z<t<?

NOJIOXUTETIbHbI



rl], 0«<t <<§ﬁ'

2. KoadhbduumeHTsl Pypbe no cucteme Pagemaxepa yHKUMM x(t) = 4 2, %::: t ﬂ:% r
1 3

2SS

oTpuLaTenbHbl

17
rIZI, ﬂ{<t<<$

3. KoadpdpuumeHnTol ®Pypbe no cucteme Pagemaxepa pyHKUMK x(t) = 4 2, %:: t ::% r

1 3
L—E, ;‘if‘i;)

3HaKoNnepeMeHHb!
1

0, 0t 3

1 1

OtBeT: KoatbpuumeHTbl Pypbe no cucteme Pafamaxepa dyHkumm x(t) = § 2, 7 <t <;

-2, ;<t<;

1,n=1
3HakonepeMeHHbl. Tak kak x(t) =, (t) — n (t), To C,(t) = [—1,11 = 2}.
0On=32

k_, k

afl fan

2)|_|yCTb x:’:[f),n = I:I!j_ ’ 1 <= k £ 2” ,IDD[:I-) —_ 1’ﬂ;§ = (
n
27, teAZR !
I _ n
X, (8) = —22,teA? |

0, pna octaneHex te[0,1]

), 0xtK1

=

1. Pag ®ypbe no cucteme Xoapa yHKUMM x(t) = ‘r — —| cxoaQuTCcAa NoYTK Be3ae

-

=

2. Pap ®ypbe no cucteme Xoapa yHKUMM x(t) = ‘r —

CXOAUTCSA B KaXXO0W TOYKe

-

=

—| pacxoguTcst NoYTU BE3ae

3. Pag ®ypbe no cucteme Xoapa QyHKUMM x(t) = ‘r —

CXOOUTCS B KaXKOom Todke. Tak

OtBeT: Psig ®ypbe no cucteme Xoapa pyHKUMM x(t) = ‘r —%
Kak (pyHKUMSA ‘r — i‘ HenpepbliBHa Ha [0,1], pag ®ypbe cXxoouTCa B KaXK40M TOYKE.

1. Pan ®ypbe no cucteme Xoapa dyHKUmMM x(t) = ti CXOANTCA NOYTU Be3ae

2. Pan ®dypbe no cucteme Xoapa pyHKUumm x(t) = ri_ CXOOMTCS B KaXXO0M TOYKe

3. Pan ®dypbe no cucteme Xoapa pyHKUumm x(t) = ri He cyllecTByeT

OteeT: Psag ®ypbe no cucteme Xoapa yHkumm x(t) = ri He cyllecTByeT. Tak Kak pyHKuus ri

He cymmupyema, 1o psg Pypbe He cyLlecTByerT.
1. KoadbduumeHTbl Oypbe no cucteme Xoapa pyHKUMM x(t) = t NONOXUTENbHbI

2. KoagpdbuumeHTtbl Pypbe no cucteme Xoapa yHKUMM x(t) = t oTpuuaTenbHbl
3. KoadhdpuumeHTsl dypbe no cucteme Xoapa yHKUMM x(t) = t 3HaKONEpPEMEHHbI



OteeT: KoadhdpmumeHTbl Dypbe no cucteme Xoapa pyHKUMM x(t) = t oTpuuaTenbHbl. Tak Kak
yHKuma x(t) = t MOHOTOHHO BO3pacTaeT, TO Bce ee KoapduumeHTbl Dypbe (KpoMe Hynesoro)
oTpULATESbHbI.

1. KoadpdpuumeHTsl Pypbe no cucteme Xoapa yHKUMM x(t) = sin (2wt) NONOXKUTENbHbI

2. KoagpdbuumeHTtbl dypbe no cucteme Xoapa yHKUMM x(t) = sin (27t) oTpuuaTenbHbI
3. KoadbdpuumeHTbl dypbe no cucteme Xoapa yHkUmMM x(t) = sin (2mt) 3HaKONEPEeMEHHbI

OtBeT: KoatpbpumumeHTsl Dypbe no cucteme Xoapa pyHKUuK x(t) = sin (2mt) 3HaKoNepemMeHHbI.
. 1 11

Tak kak pyHKumsa x(t) = sin (27t) Bo3pacTaeT Ha [n,;] W yBbiBaeT Ha [?ﬂ, T0 ee

KoahpurUMEHTbI Pypbe NONOXKUTENbHbLI U OTPULATESbHBI.

MpumepHoe coaepkaHne KOHTPOIbHO-M3MepUTENBHOro MaTepurana

Bunet 1.

1. Moaynb HeNpepbLIBHOCTW.
2. BbInosiHeHWe TeCcTOBOro 3agaHus.

[MpuMepHbIM OTBET Ha NepBbI BONPOC:

Mopaynb HenpepbIBHOCTU - OHA M3 OCHOBHbIX XapakTEPUCTUK HENPEPbIBHLIX (OYHKLWIA.

H. M. HenpepbIBHOW Ha OTpe3ke PYHKLUUMK J(a )onpeuenﬂeTc;l Kak
® (0, f)== max max |f (x-+h)—f (2)|.
l.’l | 0 b §

Onpepnenexve H. M. BBegeHo A. Jleberom (A. Lebesgue) B 1910, xoTa no cyLiecTsy
NoHATUE ObINO N3BECTHO U paHee. Ecnn H. M. dyHKumn I(z) yOOBMNETBOPSIET YCIIOBUIO

) l.(\\ /) << MO*,

< flqr)
e V<o <1 i\

¢/

, TO TOBOPAT, YTO (DYHKLUS yaooBneTsopseT Jlunwuua ycrioeuto

nopsiaka

(§) .
Ansa Toro 4Tobbl HeoTpuuaTenbHasa dpyHkuma 'Y/ 6bina H. M. HekoTopoii
HenpepbIBHOW (PyHKUMN, HEOBX0aUMO 1 AOCTaTOYHO, YTO6bI OHa obnagana crneayLwmnmmn

0.

y \ N
ceomcteamu; @ (V) 0 (0) ye yuisaet,  (0) nenpepbisHa,
m(_(\ ]l\é(vu((\v] 1 ('1(l|‘. O, ||ff~“

PaccmaTtpuBatoTcst Takke H. M. BbiCLUMX NOPSIAKOB
®g (0, f) max max ‘..,\ii f (x) ],
(A< 6 X '

roe

ARf (1) =3 (—1)k=iC}f (x-+ih)

e | — () Rk
- KOHEYHas pa3HoCcTb k-ro nopaaka pyHkuMm f(x), H. M. B NPOU3BONBLHLIX MPOCTPAHCTBAX

I\

YHKUMI, HAaNpUMep, UHTerpanbHbiv H. M. pyHKLMN ’ “, UHTErpupyemMon Ha oTpeske la, b}

co cTeneHbro
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: , | Cb—h _ , | 1/
w'”?’ 1(\, "H sup < S ' / (.I'v; /1) - ’/ (1) ‘/" dz ) o i "‘)
0<h<d lJa .

Ona 27T-neproamyeckoit (yHKLUMM MHTErpan B BbipaxeHun (*) 6epeTtcsi no oTpesky
‘)
[0, 7],

Bunert 2.

1. Cncrema Pagemaxepa.
2. BbinonHeHWe TecToBOro 3agaHunA.

[MpymepHbIM OTBET Ha NepBbI BONPOC:

s \
rela)
Cucrema Pagemaxepa - opToHOpMupoBaHHas Ha oTpeske [0,1] cuctema V' BV 7,

I's, a
BeeneHna X. Pagemaxepom . @yHKUMN k )MO)KHO onpenenuTb paBeHCTBaMu

ry (z) =signsin 2k iz 2 €0, 1}, k=1, 2,

Opyroe onpeaenexune dyHkumin Pagemaxepa ' #'"/ nonyyaetcs nytem paccmoTpeHms

ABOWYHbIX pa3snoxeHnn yncen otpeska [0,1]: ecnv B 4BOMYHOM pasnoXeHuu yucrna xHa k-m
) =1

B l.0)

mecTe ctouT undpa 0, To nonaratot ' #' , ecnu xe Ha k-m mecte ctout 1, T ' %!

rs. ()
B Clly4ae e, Koraga x=0 nnm 4yncno x JonyckaeT ABa pas3rioXXeHud, nonaratoTt * & .

Dk
CornacHo atomy onpegeneHuto otpesok [0,1] pacnagaetca Ha ~  paBHbIX NOAWHTEPBAana, B
' A7)
KaXJOM U3 KoTopbIX yHKUMst  # ' npuHMMaeT nonepeMeHHo 3HaueHust +1 1 -1, a Ha KOHLax
noauHTepeanos "kl 1) !

Cuctema 1/ x!4) "I'Ipe/J,CTaBJ'IFleT TUMMYHBIA NPUMEpP CTOXaCTUYECKN HE3AaBUCUMbIX
PYHKUMIA M UMEET NPUMEHEHUS KaK B TEOPUM BEPOSITHOCTEN, Tak M B TEOPMM OPTOrOHasbHbIX

pPSA0B.

OpaHo 13 BaxkHbIX CBONCTB P. C. ycTaHaBnmBaeTcda TeopemMon Pagemaxepa: ecnm
\ 2 \

. CsH I'p\T) o
ok " * 10 psig 4= F RV cxopuTes noyTtn Betogy Ha [0,1], U TeopeMoit XuHumHa-
\Y 2 = N\
CR v Cn 'slr)
KonmoropoBa: ecrnn == , TO pAn, = " 7 "7V 'pacxogutcs noytu Berogy Ha [0,1].

Tak kak pyHKUunn Pagemaxepa B ABOMYHO MppaUMoHaribHbIX Toukax nHtepsana [0,1]

\‘

NPUHUMAIOT JULWb 3HA4YEeHNA £1, TO paCCMOTPEHNE PAOA ==
<

9 <
pana <= ' BbiOUpaeTcs pacrnpeaeneHne 3Hakos +1, 3aBucsallee ot Touku x. Ecrim x=0, a1 az. .

{ 1
Cy Ty\d

' 03HavaeT, YTo y YNeHoB

. an .. .- NpeacTaBneHue yucna cl0.1], BMae 6eckoHeYHON ABOUYHOW Apobu, To Npu an=0
nepen ¢ ; CTaBUTCA 3HaK + 1 Npu an=1 CTaBUTCHA 3HaK - .

BhllwenprBeaeHHble TEOPEMBI B TEPMMHAX TEOPUM BEPOSITHOCTEN 03HAYaKT, YTO eCNn
D) ‘\\

1

/ 10n S K0 Cyn o
dod , TO pAL == ‘eXoanTca AnAa noYvYTn Bcex pacrnpeneneHnn 3HakoBs (CXOE,MTCQ C
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3! 2 \\
¢ S Tk~ = C,
BEPOATHOCTLIO 1), 1 ecrnin <= " , TO pAg 4= "’ pacxoguTcAa ANA NOYTU BCEX

pacnpegeneHnin 3HakoB (pacxoauTCs C BEPOSATHOCTLIO 1).

HaobopoT, psg Teopem Teopun BEPOATHOCTEN MOXHO CChOpMYyNUMpoBaTb B TEPMUHAX
dyHkumMn Pagemaxepa. Hanpumep, Teopema KaHTennm o Tom, 4to npu urpe "B repb n peieTky"
CO CTaBKOW 1 CpeiHNWN BbIUTPbILL C BEPOATHOCTBIO 1 CTPEMUTCA K HYM0, O3HA4aeT, YTo NoYTH
Bctogy Ha [0,1] BbINONHAETCS paBeHCTBO

lim — ! ry (a 0

o | |

OnucaHune TexHonormm npoeegeHunsA

lMpomexyToyHaa aTTectauus (3k3ameH) nposoauTcs B popmaTte cobecenoBaHus C
npenogasatenem no oGunetam. O6yyarouwmica nonyyvyaet OAMH TEOPETUMYECKMX BOMPOC Ha
3HaHWE MOHATUA W onpegeneHun, OpPMyNMPOBOK W AOKa3aTeNnbCTB TEOpPEM U TECTOBOE
3agaHue. OueHrBaHue oTBeTa NPoOn3BOANTLCH MO NATUBANIBLHOW LKane.

Bpemsa noaroToBkM K OTBETY HE AOSMKHO MpeBbIWaTb OAHOro akagemmnyeckoro vaca. MNpu
HeobxooMMoCTH, B Xxoge OTBeTa npenogaBaTeflb MOXeT 3ajaBaTb YTOYHSKOWMWE U
AONONHUTENbHbIE BOMPOCHI.

TpeboBaHWs K BbINOSIHEHWIO 3a4aHWI, LIKanbl M KpUTEPUUN OLIEHNBAHMS
Mpu NnpoBeaeHMM NPOMEXYTOYHOW aTTeCTaLUmMmM UCMONb3YTCA Cneayowmne nokasaTenu:

1) 3HaHWE OCHOBHbLIX MOHATUI, ONPeaEneHNn U CBOMCTB MaTeMaTUYECKMX OOBEKTOB;
2) KOPPEKTHOCTb (hOPMYSIMPOBOK YTBEPXKOEHUI U TEOPEM,;

3) noruka paccyXgeHun B Xo4e AokasaTenbCTBa;

4) ymeHue peliaTtb 3aaym BbIYUCNTENBHOIO U TEOPETUYECKOro XxapakTepa.

YpoBeHb
KpuTtepumn oueHmBaHus cchopmupoBaH LLikana oueHok
HOCTH
KOMMEeTEHLU N

Obyvatowmnca B MNONHOWM Mepe BrageeTr MOHATUMHBLIM | [TOBbILWEHHbIN OTNNYHO
annapatoM daHHoM obnactm Hayku  (TeopeTuyecKnMmmn YypoOBeHb
OCHOBaMW AWCUMMMAWHbBI), CNocobeH uWnACcTpupoBaTb OTBET
npuMmepamu, paktamu, NPUMEHSATb TEOPETUYECKME 3HAHWSA A1
peLleHns NpakTU4ecknx 3agau
Ob6yvatowminca Bnageet MNOHATMMHBIM annapaTtoM [aHHOW BaszoBbin XOpoLUo
obnactn Hayku (TeOpeTUYecKMMU OCHOBaMW AUCLUNMVHBI), YypOBEHb
AOMyCKaeT He 3HauYnTenbHble OWNBKM Npu OTBETE.
Ob6yuvatowmincsa Brnageet 4YacTUYHO TEOPETUYECKMMN OCHOBaAMMU MoporoBkin YposnetsopuTe-
ANCUMNANHBI, parMeHTapHoO cnocobeH AaTb OTBET . YpOBEHb NbHO
Obyuvatowmics OeMOHCTpupyeT OTPbIBOYHbIE, - HeynosneTtsopu-
bparmMeHTapHble 3HaHUs, AonyckaeT rpybble ownbKy, TemnbHO

20.3. ®oHA OUEHOYHbIX cpeacTB CPOPMUPOBAHHOCTA KOMMETEHUUA CTYAEHTOB,
pekoMeHAyeMbIn AnA NpoBeAeHUA AUMarHOCTUYeCKUxX padoTt

1) MycTb 7,,(t) — cuctema Pagemaxepa, 0 << t < 1, r, (t) = sign(sin24/t)
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- Pad ;- 1 r.(t) cxodumces noymu ee3de
- Psa0 X - 1— r.(t) pacxodumcs noymu ee3de
- Psa0 X;- 1— 1. (t) pacxodumcsi Ha MHOXecmee MonoXXumernbHoU Mepbl

OtseT: Pag Z5=: - 2 r_(t) cxoguTes nouv Bease. Tak kak L= 1( )* < w0, To psAg Loz 1. r_(t)
CXOAUTCS MOYTK Besne

- Pa0 X 1—— r, (t) cxoOumces noymu ee3de
-PAO L = T 1, (t) pacxoOumcs noumu ee3de
- Pad X 17 T 1, (t) cxoOumces Ha MHOXXecmeae MooXumesibHol Mephbl
OtBeT: Pag X7, '_ .. (t) pacxoguTcs noytu Besge. Tak kak L= l( ) < o0, TO psp 2o 1

r,(t) pacxop,Mch noyTW Beage.
1
- KoapdbuumneHnTbl Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = — NOMNOXNTENbHbI
y

- KoadhpmumneHnTsl Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = i? oTpuuaTenbHbI

- KoapdbuumneHnTol Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = i? He CyLLleCTBYIT

OtBeT: KoadhdpuumeHTbl Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = i? NOMOXUTESbHBbI.
Tak kak pyHKUMN x(t) = i? ybbiBatoT Ha (0,1], To ee koadppmumeHTbl Pypbe ¢, (x) yObiBatoT.

- KoadpdpumumeHTsl dypbe no cucteme Pagemaxepa dyHKumm x(t) = f NOSTIOXKUTENbHbI
- KoadhdpuumeHTbl dypbe no cucteme Pagemaxepa dyHKumn x(t) = f oTpuuaTenbHsbI

- KoadpdumumeHTsl dypbe no cucteme Pagemaxepa dyHKumm x(t) = f He CyLLeCTBYIOT

OtBeT: KoadhdumumeHTbl Oypbe no cucteme Pagemaxepa dyHKUmm x(t) = % He CyLLeCTBYIOT.

Tak Kak pyHkuma x(t) = f He cymMmupyema, 10 ee KoadpdpuumneHTsl Pypbe He CyLLEeCTBYIOT.

rl], 0 <<t <<§W1

- KoadpdpuumeHTtbl Pypbe no cucteme Pagemaxepa pyHKUMM x(t) = 4 2, %c:: t ﬂ% r

1 3
L__E’ ;ﬂit‘:‘:l}

NMONOXUTETbHbI

rl], 0 <<t <<§W1

- KoappuumeHnTol Pypbe no cucteme Pagemaxepa pyHKumn x(t) = 4 2, %c:: t ﬂ% r

1 3
L._E’ > <t= 2
oTpuuaTesibHbl

17
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- KoadpdpuumeHTtbl Pypbe no cucteme Pagemaxepa pyHKUMN x(t) = 4 2, %‘: t ::% -

1 3
L—E, ;‘:I’ﬁ:;)

3HaKonepemeHHbl



0, 0=t <<§
OtBeT: KoachdpuumeHtsl Oypbe no cucteme Pagemaxepa yHKumm x(t) = 4 2, 3:‘: t {%

-2, ;<t<>

1,n=1
3HakonepeMeHHbl. Tak kak x(t) =, (t) — n(t), To C,,(t) = [—1,11 = 2}.
0n=2

k",%);ﬂ«t{{ 1

=T

2)yctb x5 (t),n=0,1;1 <k « 2" ; x2(t) =148 =(

n
5 k-1
2"I-Eﬂ;'ﬁl
k — n
x, (1) = T o2k
n N5 2
22 ,I'Eﬂ nt+l

0, pna octaneHex te[0,1]

=

- Psag ®ypbe no cucteme Xoapa yHKUmMM x(t) = ‘r - — CXOAUTCHA NOYTU Besae

=

- Pag ®ypbe no cucteme Xoapa yHKUMM x(t) = ‘t —

CXOOMTCS B KaXXO0MN TOYKe

-

=

pacxoanTca noyvTn Besge

- Psag dypbe no cucteme Xoapa yHKUMK x(t) = ‘r —

1 o
OtBeT: Pag ®ypbe no cucteme Xoapa pyHKUUN x(t) = ‘r — ;‘ CXOOMTCS B KaXKOom Touke. Tak

Kak (pyHKUMA ‘r — i‘ HenpepbliBHa Ha [0,1], paa ®ypbe CXoanTCs B KaXX40M TOYKE.

- Pan ®dypbe no cucteme Xoapa dyHKkumMm x(t) = ri CXOOMUTCS NOYTU Be3ae

- Pap ®ypbe no cucreme Xoapa pyHkumm x(t) = ri_ CXOOUTCS B KaXXOOWN TOYKe

- Pap ®ypbe no cucreme Xoapa pyHkumm x(t) = ri He cylllecTByeT

OtBeT: Psg ®ypbe no cucteme Xoapa pyHkumm x(t) = ri He cylecTByeT. Tak Kak (yHKLMSA ri

He cymMmmupyema, To psig Pypbe He cyLecTByerT.
- KoadppumumeHTsl Pypbe no cucteme Xoapa QyHKUMKM x(t) = t NONOXUTENbHbI

- KoadpdpumumeHTsl dypbe no cucteme Xoapa pyHKUMM x(t) = t oTpuLaTenbHbI
- KoadppumumeHTsl dypbe no cucteme Xoapa yHKUMM x(t) = t 3HaKONepeMeHHbI

OteeT: KoathpmumeHTsl Dypbe no cucteme Xoapa pyHKUMKM x(t) = t oTpuuaTenbHbl. Tak Kak
yHKuma x(t) = t MOHOTOHHO BO3pacTaeT, TO Bce ee KoadpduLmeHTbl Dypbe (KpoMe HyneBoro)
oTpuuaTesibHbI.

- KoadppumumeHTbl ®ypbe no cucteme Xoapa pyHKUMM x(t) = sin (2wt) NONOXUTENbHbI

- KoadppumumeHTbl ®ypbe no cucteme Xoapa pyHKUMM x(t) = sin (2wt) oTpULaTENbHbI
- KoadppumumeHTbl ®ypbe no cucteme Xoapa pyHKUMM x(t) = sin (2wt) 3HAKONEPEMEHHbI

OtBeT: KoathdumumeHTsl Dypbe no cucteme Xoapa pyHKUuK x(t) = sin (2mt) 3HaKonepemMeHHbI.
. 1 11

Tak kak pyHKuma x(t) = sin (2wt) Bo3pacTaeT Ha [D,;] n ybbiBaeT Ha [3,;], TO ee

KoadhpumumeHTbl Pypbe NONOKUTENBbHbLI U OTPUUATESbHBI.



