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PABOYASA NPONPAMMA YYEBHOW OUCLUMNIUHBI
B1.B. 01 Manble konebaHua cTtpaTuduumMpoBaHHON XXUOKOCTHU

1. lUnhbp v HammeHoBaHMe HanpaBneHUs NOAroToOBKN / cneynanbHOCTU:
01.04.01 — MaTtemaTtuka

2. MarMCTepCKaﬂ nporpamMmma: MaTtemaTuyeckue mogenu rugpoamHaMmKm

3. Keanudmkauumsa (cteneHb) BbinyCKHMKa: Marucrp
4. ®opma obyyeHusa: O4yHas

5. Kadeppa, otBevawwas 3a peanu3auvio AUCUUNIIUHDbI: Kadegpa ypaBHeHUN B

YACTHbIX NPOM3BOAHbLIX U TEOPUUN BEPOATHOCTEN

6. CoctaBuTenu nporpammbl: Ps6eHko AnekcaHgp CepreeBuY, kaHaugaT hU3MKO-
MaTeMaTU4YeCKUX HayK, AOLEHT

7. PekomeHpoBaHa: Hay4yHo-mMeToOn4YeckMM COBETOM MaTemMaTudeckoro dakynbTeTa
MpoTtokon Ne 0500-03 ot 18.03.2025

8. YuebHbIK roa: 2025/2026 Cemectp(bi):_1



9.Uenu n 3agaum y4ebHOM ANCLUNIINHBI
Llensmu oceoeHusi y4ebHoU OucyurniuHbl 6115HMCS:

- 03HaAKOMUTb yyalmxcs c COBPEMEHHbIMMU mMeTogamu nccnenoBaHus
anppepeHUmanbHbIX  YpaBHEHUA C  YacCTHbIMW  NPOWU3BOAHLIMW,  OMUCLIBAKOWMX  Manble
konebaHus cTpaTMUUMPOBAHHON XUAKOCTY;

- BblpaboTaTb HaBblkM WCCNEeOOBaHUS KpaeBblX M HayanbHO-KpaeBblX 3ajad Aans
ypaBHEHUN c YaCTHbIMK NPOV3BOAHbIMMU, ONUCbIBAIOLLMX mMarnble konebaHuns
CTpaTUUUMPOBAHHON XUOKOCTN;

- JaTb Ka4yeCTBEHHblIEe MaTeMaTnyeckme N eCTeCTBEHHOHay4YHble 3HaHUs, BOCTpebOBaHHbIE
obLecTBOM;

- [aTb COBpPEMEHHble TeopeTudeckne 3HaHust B obnactu ypaBHEHUMA C YaCTHbIMM
NPOM3BOAHLIMM W MPAKTUYECKME HaBbIKM B pelleHnn n uccnenoBaHum guddepeHumanbHbIX
ypaBHEHUN C YaCTHbIMU NPOU3BOAHBIMU;

- cchopMmupoBaTh CoLMarbHO-NIMYHOCTHbIE KayecTBa BbIMYCKHUKOB: LieNeyCTPeMIEHHOCTb,
OpPraHn3oBaHHOCTb, TpyAontobue, KOMMYHMKaAbEenbHOCTb, yMeHue paboTaTb B KOMMeKTMBe,
OTBETCTBEHHOCTb 3@ KOHEYHbl pe3ynbTaT CcBoen npodecCMOHanbHON OeATenbHOCTH,
CNoCcoBHOCTb CaMOCTOATENBbHO NpMobpeTaTtb N NPUMEHATL HOBbIE 3HAHUS N YMEHUS.

3adayu y4ebHoU OucyunuHbI:

- pas3BuUTUE Y y4yallMXCs HaBbIKOB WCMOMb30BaHUS METOOB MaTtemMaTUyeckoro aHanusa,
acUMMTOTMYECKOro aHanuaa, (PyHKLUMOHaNnbHOro aHanuaa, onepaunoHHOro MCYUCIEHUS U TeOpUn
YHKUMN  KOMMNIIEKCHOMO  MEPEMEHHOr0 MpU  UCCMEeAOBaHMM  YPaBHEHUW C  YaCTHbIMU
NPOM3BOAHbLIMMW, ONUCHLIBAKOLLMX Marble KonebaHusa cTpaTnuumnpoBaHHON XUAKOCTY;

- pas3BuTME CNOCOBHOCTU MPUMEHEHUST METOLOB MaTeMaTMYecKoro MoAenupoBaHWUS npwm
N3y4YeHUM pearnbHbIX MPOLIECCOB N OOBLEKTOB C LENbl HaxoXaeHus 3pdeKTUBHbBIX peLLeHni
obLeHay4YHbIX 1 NPUKNaaHbIX 3a4ay LWMPOKOro Npouns.

10. MecTo yuyebHOM gucumnnuHbl B cTpykTtype OOI:

OucumnnuHa «Manble konebaHmsa cTpaTtuUUMPOBAHHOW XUOKOCTU» OTHOCUTCHA K BapuaTUBHOM
yactn. OHa HenocpeacTBEHHO CBA3aHa C TaKMMU AUCUMMNNMHAMKN KakK «YpPaBHEHUS! C YaCTHbIMU
npousBoaHbIMNY, «dnddepeHumansHble ypaBHeHUs», «MaTemaTuyecknn aHanuay», «Teopus
PYHKUNA OENCTBUTENBHOIO MNepeMeHHOroy, «PyHKUMOHaNbHbIN aHanuady», «Teopus yHKUMA
KOMMMEKCHOro NepeMeHHOro», « ACUNTOTUYECKUIA aHanmsy.

Mpuctynas K WM3ydeHW0 OaHHOWM OUCUUNIIVHBI, CTYOEHTbl OOMKHbl 3HaTb U YMETb
onepuvpoBatb C OCHOBHbIMW noHATUAMM un3  TOOM, TOKM, Teopum OObIKHOBEHHbIX
anddepeHUmnanbHbIMU YpaBHEHUIN, (OYHKLMOHAITbHOIO aHannsa, Teopun ypaBHEHUN C YaCTHbIMA
NpOn3BOLHbLIMN.

YyebHaa gucumnnuHa «Manbie konebaHusa CcTpaTtUUUMPOBAHHOM XUOKOCTU» MOXET
ObITb B3ATa 3@ OCHOBY NPU U3yYeHUN ONCLMMIMH, NOCBALLEHHbIX UCCIEAOBaHUI0 Ka4YeCTBEHHbIX
CBOWCTB peLleHUN NMHENHbIX AuddepeHumnarnbHbIX YpaBHEHUN C YACTHBIMU MPOU3BOAHBIMU.



11. MnaHupyemMbie pe3ynbTaTbl O00y4YeHUsi NOo AucuMnianHe/Moaynko (3HaAHUS, YMEHUSA,

HaBblKK), COOTHECEHHblE C MIIaHUPYEMbIMU pe3yrbTaTaMM OCBOEHUsi oGpa3oBaTeribHOM
nporpaMmmbl (KOMNEeTEHLMAMM) U MHAMKATOPaMU UX [OCTUXKEHUS:

Kog HasBaHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEeHL MM
MNK-1 CnocobeH MK-1.1 | O6bnapaet 6onbwKuM | 3HaTb Oonbllok 0oObLEMOM 3HaHWM B obnacTtu
pewaTb 3aga4dn 00BbEMOM 3HaHUN B | MaTemMaTU4eCKoOn rmapoauHaMUKN.
aHannTNn4eckoro obnactu YMeTb NpUMeEHSTb 6oNbLLION 06BEMOM 3HAHWUI B
Xapakrtepa, MaTemMaTU4ecKom obnactn maTeMaTU4eCcKon rmapoanHaMuKu.
npegnonararLmx rMOpPOANHAMUKM Bnagetb HaBblkamMy NpUMeEHeHUs 60MbLIOro
BbIBOp U obbema 3HaHUM B ob6nacTM maTemaTU4eCcKon
MHoroobpasve rTMAPOAVNHAMUKMN.
aKTyanbHbIX MK-1.2 YMeeT  HaxoguTb, | 3HaTb, Kak HaxoauTb, hopMynMpoBaTh M pellaTb
crnocoboB dopmynupoBatb U | CTaHAapTHble 3ajadn B COOCTBEHHOW HayyHO-
pelleHuns 3agad pelwaTtb nccnegoBaTenbCkon [esaTenbHoCTM B obnacTtu
MaTemMaTn4ecKon cTaHOapTHble MaTeMaTU4eCcKon rmapoanHaMUKK.
rMApPOANHAMMUKM 3agauu B | YMeTb HaxoguTb, ¢opmynupoBaTb W peliatb
cobcTBEHHON CTaHOapTHble 3ajayn B COOCTBEHHOM Hay4HO-
Hay4Ho- nccnenoBaTenbCkon OeaTensHoCcTM B obnactm
nccnenoBaTenbCkon | MaTeMaTuyecKon rmapoaMHaMUK.
AeaTensHoCcTH B | Bnagetb HaBblkamu, NO3BOMSIOWMMWU HaXoaUThb,
obnactu dopmMynmnpoBaTh 1 pellaTte CTaHOapTHbIE 3a4a4u
mMaTeMaTu4ecKkomn B COBCTBEHHOMW  Hay4YHO-UCCrnefoBaTenbCKON
rMOpoAMHAMUKM JesatenbHOCTM B obnactm  maTemMaTudeckomn
rMAPOAVNHAMUKMN.
MK-1.3 Nmeet 3HaTb, Kak MNONy4YnTb MNPaKTUYECKUA  OMbIT
NPaKkTUYECKMA OMbIT | HAYYHO-UCCNEeLOBaTENbCKON  AeATENbHOCTU B
Hay4Ho- obractn mateMaTU4ecKon rmapoanHaMUKK.
nccrnegoBaTenbckon | YMeTb MPUMEHSITb MPaKTUYECKUA OMbIT HaYyYHO-
AeATenbHOCTH B | uccriegoBaTeNnbCKon AesaTenbHoCcT B obrnacTtu
obnactu MaTeMaTU4ecKkon rmapoanHaMUKK.
MaTeMaTU4ECKON Bnagetb Mmetogamu, NO3BONSAOLWUMN NPUMEHSITb
rMOpoANHAMUKM NpakTU4ECKMI ONbIT Hay4yHO-UCCNeaoBaTENbCKOM
OesatenbHOCTM B obnactm  mMaTemMaTudeckomn
rMAPOAVNHAMUKMN.
12. O6beM ANCUMNNUHBLI B 3a4€THbIX eanHuuax/yac. — 3/ 108.
dopma npomMeXyTo4HOM aTTecTauum _ JKk3aMeH — 1 cemecTp
13. TpyaoemkocTb No BuAam y4ebHon paboThbl
TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
1 cemecTp
KoHTakTHas paboTta 32 32
nekuum 16 16
npakTnyeckne 16 16
B TOM YmnChE:;
nabopaTtopHble
KypcoBas pabota
CamocTtodaTtenbHas paborta 40 40
lMpomexyToyHas arTecraums Ok3ameH - 36 OK3ameH - 36
Wtoro: 108 108

13.1. CopepxxaHue AUCLUNIINHBI



n/n

Peanusauus
pasgena
HaunmeHoBaHuve pasgena ONCUMNIUHBI C
CopgepxaHve pasgena QUCUUNIVHLI
OVCUMNITUHBI NMOMOLLBbIO
OHMawnH-Kypca,
OYMK *
1. NNekumn
1.1 MpeobpasoBaHue Pypbe n MpeobpasoBaHne Pypbe n ero cBONCTBRA.
npeobpasoBaHue Jlannaca lMpeobpasoBaHue Jlannaca n ero cBONcCTBa.
1.2 MeTtoa npoaormkeHms no MpocTpanctea L, 1 ka.
napameTpy, Teopema https://edu.vsu.ru/
BOXXEHUs MeTOJJ, npoaoInKeHUA No napameTpy.. Courselv|ewphp’)|
Teopembl Bnoxexus ans CobonesckMx NpocTpaHCTs d=18050
1.3 OnemeHTbl Teopun PYHKUURA
KOMIMMEKCHOro AHanNNTUYHOCTb PYHKLUIN KOMMIEKCHOrO NEPEMEHHOIO
nepemMeHHoro.
2. MpaKkTnyeckmne 3aHATUA
2.1 N3yueHune 3agaum,
9 MocTaHoBKa 3agauu. MocTpoeHne hopmansHOro
onucbiBaoLen marnble
vonebanms peleHus. CyliecTBoBaHME peLLEeHMs.
- EQuHCTBEHHOCTL peluenust. MprHUMn nokanusaumm.
CTpaTMdULNPOBaHHOM
lMocTpoeHre acMMNTOTUK NO BPEMEHM. .
XMOKOCTW B MPUONUKEHUN https://edu.vsu.ru/
ByccunHecka course/view.php?i
2.1 M3y4deHne 3agauum, MocTaHoBka 3agadun. CBegeHne NCXoaHOW 3adaun K d=18050
onucbiBaloLWen Marnblie 3agade ¢ napameTpoM. ANpUOPHbIE OLLEHKN PeLLEHUS]
konebaHus 3agayvm c napameTpoM. [lokazaTenbcTBo
cTpaTUdnLMpOBaAHHOWN CYyLLIECTBOBaAHWS peLleHns Y 3a4adm ¢ napaMmeTpoM.
Xnakoctu 6e3 [MocTpoeHre acMMNTOTUK MO BPEMEHN PELLEHNS]
npubnmwkeHns byccruHecka MCXOOHOW 3a4a4m
3. JlabopaTopHble 3aHATUSA
3.1
3.2
13.2. Tembl (pa3gensl) AMCLUMNNUHBI U BUAbI 3aHATUN
Bugbl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl CamocTosTennnas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTnyeckme | JlabopaTopHblie pa6ota Bcero
MpeobpasoBaHne Pypbe K
1 | PeOOP yp 7 10 17
npeobpasoBaHue Jlannaca
MeTog npogomkeHus no
napametpy, Teopema
2 pamerpy, Teop 7 15 22
BMOXEHNS
OneMeHTbl Teopuu
3 OYHKLNIA KOMIMIEKCHOIo 2 15 17
NnepeMeHHOro.
M3y4deHne 3agauu,
onucbiBaoLLen marnble
koneb6aHusi
4 - 6 6
cTpaTnuUMpoBaHHON
XNOKOCTW B NpUBNMKeHNn
ByccunHecka
MN3yyeHune 3agaun,
onvcbiBatoLen Marnblie
konebaHus
5 - 10 10
CcTpaTUdULNPOBaHHOM
Xngkoctu 6e3
npubnmkeHuns byccuHecka
Utoro: 16 16 40 72

14. MeTogn4yeckue ykasaHus Ans o6y4arowmxcs No 0CBOEHUIO ANCLUNIIUHDI



https://edu.vsu.ru/course/view.php?id=18050
https://edu.vsu.ru/course/view.php?id=18050
https://edu.vsu.ru/course/view.php?id=18050
https://edu.vsu.ru/course/view.php?id=18050
https://edu.vsu.ru/course/view.php?id=18050
https://edu.vsu.ru/course/view.php?id=18050

lMpenogasaHue OMCUMNNNHBI 3aKM0YaeTCs B YTEHUM NEKUNA U NPOBEAEHNN NPAKTUYECKNX
3aHATUA. Ha nekumax pacckasblBaeTca TEeOpeTUYECcKUin maTepuan, Ha NpakTUYeCKUX 3aHATUAX
peLuatoTCcs nNpMMmepsbl No TeopeTUyeckoMy Matepuarny, NPOYNTaHHOMY Ha JTEKLMUSIX.

Mpn wun3yyeHmn kypca «Manble konebaHma cTpaTUPUUUPOBAHHOM  XUOKOCTUY
obyvarowmnmes cnegyet BHUMaTENbHO CRyLWaTbh M KOHCNEKTUPOBATbL MaTepwuar, uanaraemMmblin Ha
ayaUTOPHbIX 3aHATUAX. [Onsa ero NOHMMaHWA M KadeCTBEHHOro YCBOeHusi obydarommcs
pekoMeHayeTcs crnegytowas nocrneaoBaTenbHOCTb AENCTBUN.

1. MNocne kaxgow nekuunm cTyaeHTam pekomeHayeTcsi nogpobHO pa3obpaTtb NpOYMTaHHbIN
TeopeTu4yeckun marepuar, BblydUTb BCe ornpegernieHns U (OpMYyNUPOBKN Teopem,
pasobpaTb NpuMepbl, peleHHbIe Ha nekunn. MNepen cneayowen nekumen odssatenbHo
NOBTOPUTb MaTepuan npeabiayLien nekumm.

2. MNepen npakTnyeckum 3aHATMEM 06A3aTeNbHO MOBTOPUTL NMEKLMOHHbIM MaTepuan. Nocne
NPaKTUYECKOro 3aHATMSA ele pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATUWM MpPUMEpH,
nocre NpPUCTYNUTb K BbINOSIHEHMIO JOMAaLUHEro 3agaHusa. Ecnv npu peleHum npumMepos,
3aflaHHbIX Ha [OM, BO3HWUKaKT BOMNPOCHLI, 00s3aTeNnbHO 3adaTb Ha Crneaylolem
NPaKTU4ECKOM 3aHSATUM U B NPUCYTCTBYIOLLNIA Yac npenogasaTtento.

3. lNpun noarotoBKe K NPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUA MO Temaw,
n3yuntb npumepbl. Pelwas 3agayun, npeaBapuTeNnibHO MOHATb, KakouW TeopeTUYecKun
MaTtepuan HyXXHO Mcnornb3oBaTb. HamMeTuTb NnaH pelweHus, nonpoboBaTb HA ero OCHOBE
peLmnTb NpakTUYecKne 3agayun.

4. BbibpaTtb Bpemsa ans paboTtbl ¢ nuTepaTypor no gncumninunHe B bmbnuoteke.

Bonpocbl NEKUMOHHBLIX M NPaKTUYECKMX 3aHATUIN OBCyXOalTCAa Ha 3aHATMSX B Buae
YCTHOro onpoca — MHAMBMAYanbHOro u dpoHTanbHoro. B xoge ycTHOro onpoca BbISSBNSAKOTCS
aetanu, KoTopble No KakMM-TO MPUYNMHAM OKa3anucb HeJOCTAaTOYHO OCMbICIEHHBIMU CTYAEHTaMu
B Xxo4e Y4ebHbIX 3aHATMA. Tem cambiM OMpOC BLIMOMHAET BaHenwue obyyarLulyto,
pPa3BMBaIOLLYO U KOPPEKTMPYIOLLYIO (PYHKUMKW, NO3BOMSET CTyAeHTam yyecTb HeaopaboTku u
n3bexartb UX Npu NOArOTOBKE K MPOMEXYTOUYHbIM aTTecTauusam.

Kpome 0OblMHOro Kypca B CUCTEME «JNEKTPOHHbIA YHUBEPCUTET», BCE Heobxoaumble Ans
YCBOEHUS Kypca MaTepuanbsl pasmeLleHbl Ha KadpeapanbHom caunte http//:www.kuchp.ru
MeToamnyeckme ykasaHusa ans obyyarLmxcs Npu camocToaTensHom pabore.

CamocTosTensHas paboTta oby4dalowmxcs HanpaBrieHa Ha CaMOCTOSATENbHOE OCBOEHME
BCEX TeM W  BOMPOCOB  Y4ebOHOM  OUCUMMAMHBLI,  NPEAYCMOTPEHHbIX  MPOrpamMMon.
CamoctoaTenbHass paboTta gBnseTcs obsas3aTenbHbiIM BUOOM OEATENbHOCTU ANS  Kaxgoro
obyyatoulerocs, ee o6bem no yyebHomy Kypcy onpegensietcs y4ebHbIM nnaHoOM U cocTaBnsieT
40 yacoB. [lpn camoctosTensHonM pabote  obyvalWwuMnUcs  B3aUMOAEWCTBYET C
pPEKOMeHA0BaHHLIMM MaTepmanammn npy MMHUManbHOM y4acTuu npenogasaTtens.

CamocTtosiTensHas paborta ¢ y4ebHukamm, y4ebHbIM1 NocobuAMM, Hay4HON, CpPaBOYHOM
N NONynspHOW nuTepaTypor, Matepuanamm nepuogndecknx u3gaHum M pecypcamm CeTu
Internet, cTatncTu4yeckMMn gaHHbIMM ABNsieTCA Hanbonee ahPEKTMBHBIM METOAOM MOMyYEHUS
3HaHUN, NO3BONMSIET 3HAYMTENbHO aKTUBM3MPOBATb MNPOLECC OBMafdeHust WHgopmauunen,
cnocobctByeT 6Gonee rnybokoMy YCBOEHMIO M3yv4aemoro martepuana, dopMmuipyet y
oby4aromxca 3anHTepecoBaHHOE OTHOLLEHNE K KOHKPEeTHOM npobrieme.

Bonpocebl, koTopble BbI3bIBAlOT Yy 0By4valoWMXCca 3aTpygHEHUA NpU MOLArOTOBKE, AOSMKHbI
OblTb 3apaHee CcOPMYNMPOBaHbI WM O03BYYEHbl BO BpPeMdA 3aHATUA B aygutopum Ans
OOMNONHUTENBHOIO Pa3bACHEHNS NpenogaBaTenem.




Buabl camocTtoaTenbHon paboTbl: KOHCMEKTMPOBaHME Y4eOHOM M HAy4yHOW NUTepaTypsbl;
npopaboTtka y4yebHOro maTtepmuana (Mo KOHCNEKTaM nekumn, y4ebHOM M HayyHOW nutepartype);
paboTa B 3NeKTPOHHON OMbnuoTeyHon cucteme; pabota ¢ UHPOPMALMOHHBIMU CNPaBOYHbLIMU
cucTemMamMu, BbINOMIHEHWE AOMALUHUX 3afaHUN (MPakTUYECKUX N TEOPETUYECKMX); BbIMNOMHEHME
KOHTPOmbHbIX pPaboT; MOAroToBKa K MNpakTUYecKUM 3aHAaTuAM; pabota c Bonpocamu [Anis
camMorpoBepKu, HanmcaHue pedepaTos.

MpumepHbie TeMbl pedepaToB: NpeobpasoBaHue Pypbe n npeobpasoBaHue Jlannaca;
MeToa npogormkeHuss no napameTpy; TeopeMbl BROXEHUs; JOneMeHTbl Teopuu yHKUUA
KOMMSIEKCHOrO NepeMeHHOro.

PedepaThbl oueHMBalOTCA MO CUCTEME «3auTeHO» / «He 3a4yTeHo». OueHka «3a4TeHO»
CTaBUTCA B Cry4ae pacKkpbITUS NpeasIoXXeHHOW TeMbl, OLleHKa «He 3a4TeHO» CTaBUTCS B Crny4yae,
ecnun Tema He packpbiTa.

Bce 3agaHus, BbINOMNHAEMble CTyAeHTaMW CaMOCTOSATENbHO, NoanexaT nocreayrowen
npoBepke npenogasaTeneM. PesynbTathl TEKyLUX aTTeCcTaunin y4nTbiBalOTCA NpenogasaTenemM
Npv NpOBeAEHUN NPOMEXYTOYHON aTTecTauun.

15. NMepeyeHb OCHOBHOM U AOMONTHUTENBLHOW NUTEepPaTypbl, PECYPCOB UHTEPHET,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

Ne n/n MICTOYHMK
Cabuto K.b. YpaBHeHus matematumdeckon cumsukm / K.b. Cabutos. — M.: dusmarnur, 2013. —
1 352 c. . /I «YHuBepcuteTckass bubnmoTteka onliney»: aneKkTpoHHO-6MbnNnoTeyHasa cuctema.. —
URL.: http://biblioclub.ru

0) oononHWTenbHasa nuTepaTypa:
Ne n/n McTOYHUK
Mywko A.B. YpaBHeHUs1 maTemaTnyeckon pumsmku : ydeb. nocodbue / A.B. Imyuwko, A. . baes,

2 A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML, BI'Y, 2011. — 520 c.
Brnagumupos B.C. YpaBHeHus matematunyeckon msnkn / B.C. Bnagummpos. — M : duamatnur,
3
2003. — 398 c.
4 Psbenko A. C. QuddepeHumanbHble ypaBHeHus ¢ napameTpamu / A. C. PsibeHko. — BopoHex:
BTy, 2015. — 54 c.
5 Pabenko A. C. Manble konebaHusi cTpaTudpmumpoBaHHonm xugkoctn / A. C. PsabeHko. —

BopoHex: BI'Y, 2021. — 73 c.

B) MHpOPMALIMOHHbIE AMEKTPOHHO-06pa3oBaTenbHble pecypchl (ouUmnanbHble PECYPCbl UHTEPHET)*:

Ne n/n Pecypc

5 http://eqworld.ipmnet.ru — unmepnem-nopman, nocesujennviil ypasHeHUsM 1 Memooam
UxX pewenul

7 http://www.lib.vsu.ru - srexmponnwiii kamanoe 3HE BI'Y
http://www.kuchp.ru — saexmponnuiii catim kageopot ypasnenuii 6 uacmuuix

8 NPOU3B0OHBIX U MEOPUU BEPOSIMHOCMEN, HA KOMOPOM PA3MEWEeHbl MemoOudecKue
U30aHUsl

9 AnexmpoHHwlll Kypc https://edu.vsu.ru/course/view.php?id=18050

16. MNepeyveHb y4eOHO-MeTOgQUYECKOro obecnevyeHns AnNs CaMOCTOATENbHON paboThl

Ne n/n MICTOYHMK
9 Cugopos 1. B. Jlekuun no Teopun dyHKLMI KomnnekcHoro nepemexHoro / HO. B. Cugopos, M.
B. ®epoptok, M. UN. WabyHuH. — M.: Hayka, 1989. — 480 c.
Psabenko A. C.OueHka npu t—oo pelweHWs 3agayn o pacrnpegeneHun Tenna B
10 NonynpocTpaHCTBE C MepeMeHHbIM koadduumneHTom TennonposogHoctn / A. C. Pabexko //

BecTHuk BopoHexckoro ocynapcteeHHoro YHusepcuteta. Cepus «dusmka. Matematuka». —
2007. - Ne 1. —C. 95-99.

Mywko A.B. Knaccudukaums audpdepeHumanbHblX YpaBHEHUI C YaCTHbIMU MPOU3BOAHBLIMU.
11 [MocTaHOBKa OCHOBHbIX 3agay MaTtematudeckon usumkm / A.B. Inywko, A.C. PabeHko. —
Boponex: N[ BI'Y, 2018. — 33 c.

Mywko A.B. lNMpakTnyeckue 3aHATMA No Knaccudpumkauumn guddepeHumanbHbiX YypaBHEHUA C
yacTHbIMM npounsBogHbiMu / A.B. Mnywiko, A.C. PabeHko. — BopoHex: N[ BI'Y, 2018. - 38 ¢ .
Paberko A.C. MeToabl MOCTPOEHUS peELUEHMIA KpaeBbiX 3afad Anst SNUNTUYECKUX YPpaBHEHU /
A.C. PabeHko. — BopoHex: BITIY, 2015. — 45 c.

12

13



http://biblioclub.ru/
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=18050

Mywko A. B. lNpuvHuMn nokanu3auum M OLeHKa CKOPOCTWU 3aTyxaHusi konebaHwi B BSA3KOW

14 cKumaemon  ctpatuduuuposaHHon xkugkoctm /A, B. Tnywko, A. C. PsabeHko //
MaTemaTtunyeckme 3ameTkn, 2009, T.85, Ne4. C.585-593

15 TpeHoruH B. A. dyHkumoHaneHbIn aHanns / B. A. TpeHoruH. — M.: ®uamatnuTt, 2007. — 488 c.

16 Pabenko A. C. Manble konebaHus cTpaTudpmumpoBaHHonm xugkoctm / A. C. PabeHko. —
BopoHex: BI'Y, 2021. — 73 c.

17. OO6pasoBaTenbHble TEeXHONOrMW, WCNONb3yeMble NpU peanu3auum Yy4yeOHOMU
OUCUMNINWHBLI, BKNKO4Yas AUCTaHUUMOHHble obpa3oBaTtenbHble TexHonorum (AOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe oby4YeHue):

OvicumnnuHa MOXeET peanv3oBbIBaTbLCSA C NPUMEHEHNEM OVCTaHLUMOHHbIX
obpasoBaTesnbHbIX TEXHOMNOMMIN, HaNpUMep, Ha nNnaTtopMe «NEKTPOHHbIN yHUBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id18050).

MepeyeHb Heobxoammoro nporpammHoro obecneveHus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmosbiti npoueccop), Calc
(anekmpoHHble mabnuyel), Impress (npeseHmauyuu), Draw (6ekmopHasi epachuka), Base (basa
OaHHbIX), Math (pedakmop ¢popmyrn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MaTepnanbHO-TEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHaa ayautopusa onst NPOBEAEHUS 3aHATUA NEKLMOHHOMO M CEMUHAPCKOrO Tuna, TEKyLLero
KOHTPOSS 1 NpomMexyTodHon attectaumm (394018, r. BopoHex, nnowaab YHUBepcuTeTckas, 4.
1, nowm. 1). CneunanusmpoBaHHaa mebensb.

19. OueHo4HbIe cpeacTBa AN NPoBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEHKN OCBOEHMS 00y4YatoLLmMMumcst y4ebHOro maTepuana onpegensietcs
coaepkaHMeM crneayowmx pasgenos ANCUMNINHGIL

Ne HaumeHoBaHve WuaukaTop(bl)
- pasgena gucLMnivHbl DOCTMXKEHUA OueHouHble cpeacTBa
(mogyns) KOMMOEeTeHUNN

MpeobpasoBaHue
dypbe n
npeobpasoBaHue
Jlannaca
MeTog npogomkeHus no

2 napameTpy, Teopema MK-1 MK-1.1, MK-1.2, | TecToBble 3agaHus, KOHTpoNbHasA paboTa,
' BMNOXEeHUA MK-1.3. nepe4vyeHb BOMPOCOB K IK3aMeHy

KomneTeH

n/n uns(n)

MK-1 MK-1.1, MK-1.2, | TecToBble 3agaHns, KOHTPOsbHas paboTa,
MK-1.3. nepevyeHb BOMPOCOB K 9K3aMeHy

OnemeHTbl Teopumn
P MK-1.1, MK-1.2, | TecToBble 3agaHnsi, KOHTPONbHasa paboTa,

HKLMIA KOMMJIEKCHOT -
3. GpyHKL ° EKCHOTO MK-1 MK-1.3. nepeyeHb BOMPOCOB K 9K3aMeHy
nepemMeHHOro.

M3y4deHne 3agauu,
onucbiBaoLLEen marnble
konebaHus
4, cTpaTUdULMpoOBaHHOWN MK-1
XWUOKOCTY B
npubnmxeHnn
ByccunHecka
MN3yyeHune 3agaun,
onvcbiBaloLen Marnslie
konebaHus
5. cTpaTnuUMpoBaHHON
Xugkoctn 6es
NpuonmKeHns
ByccuHecka

MK-1.1, MK-1.2, | TecToBble 3agaHns, KOHTPOsbHas paboTa,
MK-1.3. nepeyeHb BOMPOCOB K 9K3aMeHy

MK-1 MK-1.1, MK-1.2, | TecToBble 3agaHnsi, KOHTPOsbHas paboTa,
MK-1.3. nepeyeHb BOMPOCOB K 9K3aMeHy

M pomMeXxyTovHaa aTtTectauuna

(hopMa KOHTPONS: - OksameH MepeyeHb BOMPOCOB K 9K3aMeHy

20 TwunoBble OLEHOYHbIe CcCpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensrowme
npoueaypbl oleHUBaHUs


https://edu.vsu.ru/course/view.php?id=18050

20.1 TeKywWwMn KOHTPOJIb yCNeBaeMoCTu
KoHTpornb ycneBaemMocTv Mo AMCLUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CReaytoLWmnX OLEHOYHbIX
CPeAcCTB:

TecTOoBble 3agaHuA.
TecT

1. Nyctb 3apgaHa dyHkuma f(x), rae xeR". MNpeobpasoBaHmem Oypbe dyHKkUMM f(X) HasbiBaeTcs

cnenyoLWwuii MHTerpan

a) [e™f(xdx,6) [ f(£xdx,8) [ f(£x)dx.

2. Haqaano—KpaeBaﬂ 3agada, onucbiBawwad w™alble KornebaHus CTpaTVICbI/ILI,VIpOBaHHOVI KNOKOCTU
BbIMMAAUT CreayloLwmm o6pasom:
oV (t, X *V(t, x OP(t, x
()_(/1+/1+u tx, 1 tx, 9

ot Po(X) po(x) ox? P (X)  Ox £ (%) pltx)=T(tx),

PR N0 4 66,0V 0+ 200 X
ot g O X
opt,x) L, 0Pt Xx) N*(x) B
a) T —-C TR P, XV, x)=0, x>0, t>0,

V(t’ X)|[:O = P(t’ X)|t:0 = 'D(t’ X)|t:0 = O’
V(t, x)|x:0 =V(t,x)|_, =0.

6V(t,x)_ 1 aP(t,x)+ g
ot Po(X)  OX Po(X)

o p(t, x) (%) oV (t, x) 0
ot 0 X ’

optx) 2 0PELX) N*(x)
ot ot

V(t,X)|_, =Pt.x)]_, =ptx)]_, =0

V(t, )| _, =Vtx)|_, =0.

Pt x) = f(tx),

0) LX)V, x)=0, x>0, t>0,

3. Myctb V(y,X) aBnseTcsa peleHnem 3agaydm

0 vr+p (0 Ay, X)
—
o X 4 o X

V(0 =V 0, =0,

)= 10, (X)V(y, X) = — 1. (7, %),

T
A

torga s moboro & >0 cymecTtByer v, >% TaKoe, 4TO MPH J € ((|7/| > gl)m(|arg ;/| < l//l))u(|arg 7/| <y,), Tae W, < 5

6y,HGT CIipaBeAJIMBa CJICAYIOIIas OLICHKa

2 2 2 2

2 2
) ‘% +|y] % +fF VG 0 <t 0|, 6) % + % +f VGO <c| £ 0
Y ] O T S T
ax2 o X , B |
Tect

1.Myctb £ e R, f(e)= Jeixf f (x)dx — npeobpasoBaHne Pypbe yHKUMKM f(x), Toraa dpyHkumo f(x)

MOXHO BOCCTaHOBMUTbL MO cregytoLlen opmyne

a) f(x)= (271[)”

e f(£)dg, 6) f(0)=[e™f(&de,



B) f(x)=

(2 )"
2. fBnsieTcs N NpoCTPaHCTBO ka () 6aHaxoBbIM?

a) ga. 6) Her.
3. Nyets v(y, ) =L, [V(t,X)], p(, ) = L, [PA )], p(r, ) = L, [ )], v = p+24, T (r, %) =L, [f (6, X)],

rae dyHkumm V (t,x) , p(t,x), P(t,X) sBmsoTcs pemenneM 3a1aun

V(LX) , u +ﬂ,+,u GZV(t,x)+ 1 6P(t,x)+ g
ot Po(X) oy (X) ox’ Po(X)  Ox Po(X)

Pt x) = f(t,x),

PR N g0y, 00v €0+, 00 D g
apa(tt'x)—c’2 aPa(tt,x)_ N? (X)po(x)V(t,x)zo, x>0, t>0,

V(t,x)|_, =Pt x)|_, =, x)]_, =0
V(x| _, =V(tx)_, =
Torga yHKumsa V(y, X) ABNSeTCHA pelueHnemM 3agaym
Kl vy + p, (X)c* OV(y, x))__f( %) 0 (V}/+pO(X)C av(y X)

) =10, V(7. %) = = £, (7, %),

V9 =V X, =0 . 0,0 =V, x>lm -
5 v(y,
V(yz X =100 V(. X) = =1, (¥, X),
B) OX
V(}/' X)|x:0 = V(}/, X)|X:00 =0

Tect
1. Nycte &eR", F . [f(X)]= jeix‘ff(x)dx — npeo6pasoBaHne dypbe dyHkumu f(x), Toraa dyHKUMS

R"

Fe [D“ f (x)] — npeobpaszoBaHne Pypbe dyHkUnM D* f (X) BbluMcnsieTcs No criegyoLen opmyne:

a) (Hi9) F . [f(0].6) (1) F . [f(X)]. B) (-I)"SF_ [T (X)].

2. . fBnsieTca nv npocTpaHcTBo C*(Q) runbbepToBbIM?
a) ga. 6) Her.

3.Myctb v(r, %) =L, [V X)], P00 =L, [P0, o0 =L, [p€ 0]y = w424, F (0 =L, [ 0],

rae dyHkumm V (t,x) , p(t,x), P(t,X) sBisoTcs pemenneM 3a1aqn
ovV(tx) , u +ﬂ,+y OZV(t,x)+ 1 8P(t,x)+ g
ot Po(X)  py(X) ox’ Po(X)  Ox Po(X)
opt,x) N*(x)

Pt x) =t x),

ot _( +gc ),OO(X)V(I X)+po(x) aV(t X) =0,
o X
apa(tt, X) o2 aPa(tt, x) N*(x) 2, ()V(t,X) =0, x>0, t>0,

V(t,x)|_, =Pt x)|_, =p,tx)_, =0
V(x| _, =Vtx)_, =

Toraa yHKuumn v(y,x) n p(y,X) cBs3aHbl COOTHOLUEHNEM

N0 OG5y ptr0=2 B go 2y, 0007,y 2020
g /4 ox 7 o X

a) p(r,x) = —( +9¢ ) P (V(7, X) -

TecT



1. Myctb dyHkumna f(t) — opurnHan, a y — komnnekcHoe 4vncno. NpeobpasoBaHnem Jlannaca pyHkumm f (t)

Ha3blBaeTCd cneayrouiasn beHKLI,I/IFl KOMMJ1IEKCHOIro nepemMeHHOoro:

a) F(;/):]se’”f(t)dt,6) F(y):Teﬂf(t)dt,B) F(y):Tytf(t)dt.

2. SlBnsieTcs i npocTpaHcTeo C*(Q) 6aHaxoBbiM?
a) ga. 6) Her.

3. Mycts V(7,9 =L, [V X)), p0. %) = L, [P X], 000 =L, [pt 0] v = u+24, £ (%) = L, [£ (9],

rae dyHkumm V (t,x) , p(t,x), P(t,X) sBisoTcs pemmenneM 3a1aun

V(LX) , u LAt GZV(t,x)+ 1 6P(t,x)+ g

ot p() p(x) 9XE  p(x)  ax po(x)p(t,X):f(t,x),

PR N0 66,0V, + 200 X
ot g o X
apa(tt, X) -c? aPa(tt, X)_ N*(x) LX)V (t,x)=0, x>0, t>0,

vt X)|t:0 =P(t X)L:o =p(t X)L:o =0,
V(x| _, =V({t.x)|_, =0

Toraa doyHkumm v(y,x), p(r,X), p(r,X) cBA3aHbl COOTHOLUEHNEM

a) PO X)=C (X)X, 6) P(rX) = ol X) —Mv(x X) 1 8) P, X) = p(r V(. X)

TecT

1. NMpeobpasosaHue Jlannaca asnseTtcs
a) NMHeWHbIM, 6) He NMHENHbIM.

2. YactoTta Bencana-bpeHTa 3agaetca cneayrowein oopmynom

a) N (00 =2 4 gc%)g.6) N7 = (2 1 get)g. ma) N2 =~ 2.
Po(X) Po(X) Po(X)

3. Myctb

d

(FO7)u06n) = [ FO6nT(x ) dx

0

[,

2

£, 7)| =U| f(x,7)[" dsz Nuex )| = U|u(x,7)|2 dx] :
Torga Bceraa BbINOMHEHa CreayoLlas OLeHKa:
a) [(fOu ) uC )| > F 6 P|[Jlutx 7))
6) |(f(x7)u0 )| < f 6P Julx 7
B) [(f (% ) ux N <[ F NI Jux I
TecT
1. Mycto f(t), f'(t),..., £ (t) — opuruHanbl n F(y) = L., [f(t)] — npeobpasosanue Nannaca dyHkumm f (t),
Torga Lw[f(”)(t)] — npeo6pasosatve Nannaca dyHkuun " (t) pasHO
a) Y"F() -y (0 —y" 2 £1(0)—.—y 1" 2(0) - £"(0),
6) "F(»)-7"*1(0),8) "F(N-1"7(0).

2. dyHkuma v(y, X) aBnsieTcsa pelleHneM 3agadum



0 vr+p (X av(y,x)
—
o X 4 o X

V(7. )|, =V(r, %), =0,

)= 70, (XV(y, X) == £, (7, ),

TOrga oueHka

o v(7, %) ’ . av(y, | . N WL
i +|7|S|n% —ay +|;/|2 (sin %)2 [, x)||2 < cl(1+(|7|sm%) ! +|;/|2 (sm%) 2 +|y|2) f.(7, x)||2 .
BbINOMHEHa

y ¢’ .6pc’ 5
a) AnA OOCTaTOMHO MarbiX y, nexawmx mexay kpusoin I(y) = -2 ’01—+|Ly/( w €[-6,0)U(0,-5] ) n MmO
Vv 14

OCbl0 (BKIOYAs TOYKM nexalume Ha | 1 MHUMOol ocu).

¢ .6pc° 5
6) Ansa BCex y, nexawmx mexay kpuson () = —y? p1—+|p;y/ ( v €[-6,0)u(0,—5]) 1 MHUMOIA OCbIo (BKMOYas
14 14

TOYKM Nnexawme Ha | 1 MHUMON ochm).
B) ONns Bcex y .

3. Yacrtota Belicansa-bpeHTta 3agaetcsa cnegytoLlen popmynon
(X (X (X
29 get)g.6) N2 =22 1 get)g . mya) N2 = 2.
Po(X) Po(X) £ (%)
Tect

a) N() =

1. Myctb F(y):je’“f(t)dt — npeobpa3soBaHue Jlannaca dyHkumm f(t), Toraa dyHkumio f(t) MOXHO
0

BOCCTaHOBMWTb MO crieaytoLei dopmyrne

a+io a+io

a) fO=5— [ F(dr.6) FO= - [ e"F()r,

a—io a—io

a+io

B) f()= [ e'F(y)dy.

2. flBnsietcs nu npocTpaHcTeo L () 6aHaxosbiM?
a) ga. 6) Her.
3. ®yHkuMA V(y, X) ABNAETCA pelleHeM 3agaqu
Kl (V7+P0(X)C2 ov(y,x)
o X /4 o X
V(. )| _, =Vv(r.x)| _, =0.

)= 10, (X)V(y, X) = -, (7, %),

2 2
. c° .6pcC
ByaeT nu Ans 0CTaTO4HO MarnbiX y, Nexawmx mexay kpueoit |(y) = -y p1—+|p;t//( v e[—5, 0)u(0, —5]) "
|4 14
MHMMOW OCbHO (BKIHOYAsi TOUKM Nexaline Ha | 1 MHUMOW OcK), BbINOSTHEHA OLleHKa.
2

o v(7, %)

e f.(y, X)||2 .

2
. ov(y, x)
+|y|sin AR

+]7|” (sin %)2 G 0| < @+(y|sin %)*1 +]7[ (sin %)*2 +[7%)

a) ga. 6) Her.
Tect

1. JluHeilHbIn 1 HenpepbiBHbIA onepatop A:X —Y HasblBaeTca HenpepbiBHO 06paTUMbIM, €cnn y
onepatopa A cyliecTByeT

a) obpatHbIi onepatop A™:Y — X 1 OH TaK xe sBnseTcs HenpepbiBHbIM (R(A™) =Y),
6) o6paTHbiit onepatop A™:Y — X (R(A™M)=Y),

B) 06paTHbIN onepatop A :Y — X 1 OH siBnsgeTca nuHeliHbIM (R(A?) =Y).



2. MpocTpaHcTBOM C*(Q)) 0603HaYaETCss MHOXECTBO
a) HenpepbIBHbIX B 2 OyHKLMA,
6) k pas HenpepbIBHO AU dEPEHLMPYEMBIX B Q YHKUMNA,
B) k pa3 anddepeHumpyemMbix B Q pyHKUNNA.
3. Iycte pynkmun f. (7, X)(L+X) € LZ([O,oo)) , a GyHKUMS V(y, X) aBNsSeTCA pelueHnem 3agaydum
Kl (V7+po(><)c2 ov(y,X)
o X 4 o X
V(. )| _, =Vv(r.x)| _, =0.

) =10, (X)V(y, X) = -1, (7, %),

2 2
2 &H(Sp_lcw( ,//e[_(‘)“,o)u(o,—é‘])nMHHMoﬁ
v v

Bynet nu asist A0CTATOYHO MajibIX ), JIeKAIIux Mexay kpusoi |(w) = -y
0ChIO (BKJIFOYAst TOYKH JIeKaIIue Ha | ¥ MHAMOU OCH) BBIMOJTHEHA OIIEHKA

2 2

* v(7,X) ov(y,X) 2 2 2
—— 2 || Tl |t v(y, X)||” <c, || f. (¥, X)L+ X
e T | T IVG I < e [f ()@
a) ga. 6) Her.
Tect
1. MNyctb A(1) — HenpepbiBHad Ha [0; 1] onepaTtop-pyHKUMM OencTeyowasa u3 npoctpaHctBa X B

npocTpaHcTBo Y , a onepatop A(0) HenpepbiBHO obpaTum. OnepaTtop A(l) OyaeT HenpepbiBHO 06paTUMbIM, €Crv
CyLLLeCTBYeT NoCcTosiHHas y >0 Takas, 4YTo npu Bcex A e [O; 1] 1 Npy Nobbix X € X BbIMNOMHEHA OLIEHKa
a) [AX]|= 7[x]. 6) [AX] < 7[x] .

2. flBnsietcst n npocTpaHcTo W, (Q) rmnbGepToBbIM?

a) ga. 6) Her.
3. Iycts Gpyukumu f.(y, X)(L+X) € I_Z([O,oo)) , @ QyHKUMS V(y, X) ABNSIETCA peLleHnem 3agaydm
o vr+p,(X)c? ov(y, x
L P TGNy v 0 =~ (0,

OX 4 0 X
V(. X)|,_, =Vv(.¥)|_, =0.

T
ByI[CT JIA UIA AOCTATOYHO MAJIbIX Y , TaKHX, YTO |(D| < E BEpHa OI.[GHKa?

a) ga. 6) Her.

Tect
1. ABnseTca nu npoctpaHcTBo L,(Q) runsbeptoBbiM?

a) pga. 6) Her.

2. . MNpocTtpaHcTBoM C*(Q)) 0603HAYaETCss MHOXKECTBO
a) HenpepbIBHbIX B 2 dOyHKLMNA,
6) k pas HenpepbIBHO AnddepeHLpYeMbIX B QO QYHKLIA,
B) k pas anddepeHumnpyembix B Q yHKLUURA.

0% u(x)

3.Myctb o eC, Reo >0 u h(x) e L,([0,»)) . Toraa y 3agaun ——o-u(x) =—h(x), u(x)|_, =u(x|_, =0
< , _

oyner
a) eANHCTBEHHOE pelueHne 6) He ByaeT pelleHnst B) OyaeT He eAMHCTBEHHOE peLLEHNnE.



TecT

1. Hopma cyHkumy u(x) B mpocTpaHcTBe L, (€2) 3apaeTcsi dpopmynoil

a) ([ o, [[Z5)

Q Q

o u(x) o u(x)

dx)

o u(x)
X(Z

2. MNyctb

d

(Fou7)) = [ £ o6 T ) dx

0

d 5 % d ) %
I (2| :U| f(x7)| dxj Nue )| = [I|u(x,y)| dxj :
0 0
Torga Bcerga npu Nnpon3BoOJiIbHOM ¢&; > 0 BbINONHeHa cnegywuias oueHka:

a) |(f (x, 7). u(x,»)|> "f(;(gj/)" +51||U(;<, all ,
| P Jux )
2¢, '

[l afuexnlf
2¢, 2 '

6) |(f(x.7)ux )<

B) |(f(x,7),u(x,»)| <

3. Nyctb 7,(£) 1 7,(£) KOpHM ypaBHeHNA

720, (0)+VE%y +¢7 py (0)&% =0,
Torpa anst V& e[0,)

a) Rey,(§)>0,Rey,(§) <0 6) Rey,(£)<0,Rey,(£)<0,B) Rey,(5)>0,Rey,(5)>0.

Tect
1. Hopma dyHKkuum u(x) B NpocTpaHcTBE W: (Q) 3apaetcs chopmynon

x,8) ([

Q

0 u(x) o* u(x)

dx)llk .

a) (2 [|=

lel<k @

d)”",6 j

ko

0" u(x) P
ox”

2. Myctb f(2)=u(a,b)+iv(a,b),rne z=a+ib, n
1) byHkumm u(a,b) n v(a,b) 6binu gnddepeHunpyemol B Touke (a;b);
2) ans pyHkumn u(a,b) un v(a,b) B Touke (a;b) BbinonHANMCE ycnosusa Kowun-PrumaHa:

ou(a,b) _ov(a,b) ou(ab)  ov(ab)
Ga b ' b oa

Torga pyHkums f(z) anddepeHunpyemMa B Touke z =a+ib 1 6yayT cnpaBeanvBbl paBeHCTBa

ou(ab) . ov(a,b) ov(ab) ;au@b)
a) f'(2)= “a o ,6) f'(z)= = -
8) £ 2u@D) ov@b)
oa oa

3. Nyctb 7,(£) 1 7,(£) KOpHM ypaBHeHNA

7/2/00 (O)+V§27/+Czpo (0)52 =
Torga y, (&) v y,(&) npyHagnexat MHUMoM ocu Tonbko npn £ =0, npn atom y,(0)=y,(0)=07

a) ga. 6) Her.



TecT

1. Hopma dyHKuMmM U(X) B npocTpaHctBe C*(Q) 3apgaeTcs (hopmyrnon

6) Y

la|<k

0” u(x)
ox“*

0” u(x)
ox*

ou(x)
ox

, B) max

xeQ

a) > max

‘a‘sk xeQ)

2 Myctb A(4) — HenpepbiBHas Ha [0; 1] onepartop-pyHKUMM OencTeylollaa M3 npoctpaHcTBa X B
npoctpaHcTBO Y , a onepatop A(0) HenpepbiBHO obpatum. Onepatop A(l) GyaoeT HenpepbiBHO obBpaTUMbIM, ecnu
CyLLIeCTBYET NOCTOsSIHHas y >0 Takasd, 4YTo npu Bcex A e [0; 1] 1 nNpy NobbIX X € X BbINOMHEHA OLEHKa

a) [A@X|= 7[X], 6) A <7
3. Nycte 1527 =1, UlUL, tae | =-&a, +i&B, npn £e[-5,,6,], |, ==5a, —i(5,+&)B, npn &£ &[0,x),

L, =8, +i(5,+&)B, Nnpu & € [0,oo). CyluecTByeT N peLleHne y 3agaym

0 A OE 2Vl )
O X 14 O X

V(7. 9, =V ¥, =0,

) =10, XV (y, X) = -1, (7, %),

Mpu KaXKAoOM y , Nexallem NeBee KoHTypa I;jﬁz ?
a) ga. 6) Het

Tect
1. Myctb Q 37O orpaHuyeHHas obnacTte B R". Ecnu oyHKums u(X) NpuHagnexut NnpocTpaHCTBY W;‘ (Q) n

n _
k >k, +—, To pyHKUMs1 U(X) NpUHAANEXMT NpocTpaHcTBy C“(Q) v GyaeT BbINoNHeHa oLeHKa
p

a) "u”ckl (Q) > C”u"wpk(g)’ 6) "u”ckl (Q) < C"u"ka @
2 Myctb f(2)=u(a,b)+iv(a,b),roe z=a+ib, n
1) oyHkumm u(a,b) n v(a,b) 6binu gnddepeHunpyemol B Touke (a;b);
2) ans pyHkumn u(a,b) un v(a,b) B Touke (a;b) BbinoNHANMCE ycnosusa Kowun-PrumaHa:
ou(a,b) _ov(a,b) ou(ab)  ov(ab)
da b ' b oa
Torga dpyHkuus f(z) anddepeHunpyema B Touke z =a+ib 1 6yayT cnpaBeanvBbl paBeHCTBa
é‘u(a,b)Jri ov(a,b) 6) fi(z) = a"(a’b)n ou(a,b) ,
oa oa oa oa
_ou(a,b) i ov(a,b)
da da

a) f'(2)=

B) f(2)=

3. Myctb V(y,X) peleHne 3agauu

2 vr+py (9 v(r,X)
- (
O X 14 O X

V(7. ¥, =V ¥, =0,

)= 1, (X)V(y, X) = =1, (7, %),

a I;’;‘ﬂZ:IOquIl, rae  1=—a,+ié8, npu  £€[-6,.6,], |, =-6a,—i(5,+EB, npn &e[0,0),

|, =-8a, +i(5,+&)B, npn & e [O,oo). BygeTt nn v(y, x) aHanuTM4Ha NO ¥ MPW BCEX ¥, NMEXaLLMN NpaBee KOHTypa

|0‘2vﬂz 2
5, -

a) ga. 6) Her.



TecT

1. Ona Toro 4rtobbl dyHkuma f(z)=u(a,b)+iv(a,b) 6bina anddepeHunpyema B Touke z=a-+ib,

HeobxoAuMOo 1 A0CTaTOYHO, YTOObI
a) cbyHkumm u(a,b) u v(a,b) 6bIn guddepeHumpyembl B Touke (a;b);

©) ans dyHkumn u(a,b) u v(a,b) B Touke (a;b) BbINOnHANMCH ycnosus Kowu-Pumana:

du(ab) ov(ab) au(ab)  ov(ab)
/a b ' b osa

B) doyHkuumn u(a,b) mn v(a,b) 6binn audpdepeHumpyembl B Touke (a;b) n gna doyHkumn u(a,b) wm

v(a,b) B Touke (a;b) BbINOAHANUCH YCNOBUS:

ou(a,b) _ov(a,b) odu(ab)  ov(ab)
Ga b ' b oa

2. NycTb
d

(f)uep) = [ F T ) dx

0

2

I (x, ;/)":{ [If dez, lu(x, }/)":[ [l P de .

Torga Bceraa npu NPOU3BONBHOM & >0 BbINOMHEHA crieayloLas oueHKa:

[f Al afuexnlf
2¢, 2

[f I Jue )]
2¢, '

a) |(f (x.2).u(x, )| >

6) |(f(x.»).u(x)|<

[fonl, &l

B) |(f(x,7),u(x,»)| <

2¢e 2
3. Myctb ans OYHKLMNN v(y,X) Bbll'lOJ'II:eHa cnegywouas anpuopHas oueHka
% 2 +A % 2 + A% |v(y, x)||2 <c ||f (7, x)||2 Npu HeKoTopbiX y, rae A>0, Torga npu Tex Xe y
paBHOMepHO no x €[0,) GyaeT cnpaBeanuBa oLeHka
a) [v(y, x| SW' 6) V(7. X)| SM B) V(. X)| Sw

MpumepHbIN NepeYeHb 3a4ay ANst KOHTPOJNIbHOM paGoThl.

BapuaHT Ne 1
1. CBectu 3agavy
2
6V(t,x)_( 7 +/1+y)6 V(tz’x)+ 1 6P(t,x)+ g ot X) = F(t, %),
ot Po(X) oy (X) X Po(X)  Ox Po(X)

22 (N0 g0y, 00w 1,10+ 00 2L g
ot g 0

opt,x) , 0Pt x) N*(x) B
pY -C FToE ] LX)V (t,x)=0, x>0, t>0,

VL, X)L:o =P(t, X)L:o =p(t, X)|t:0 =0,
V(t.x)| _, =V(t.x)|_, =0
K 3aaye C napaMmeTpom.



2. Myctb ans dyHKUMN v(y, X) BbIMOSIHEHA cnegyouasa anpuopHas OLeHKa

2v(y, X[
H% + A% |v(y, x)||23c1||f(y, x)||2 npu HekoTopbix y, roe A>0. [okasaTb, 4TO npu Tex xe y 6GygerT

lovir 9| _ el Gl
ox | = AV4

cnpaBeannmBa oueHKa paBHOMEPHO NO X.

3. MycTtb V(y,X) pelleHne 3agayu

0 (P (9)c* av(y, %)

OX Y o0X
V(7 X, = V(9 =0,

)_ 7p0 (X)V(}/, X) =- f* (7/! X)!

1 N?(x } 2, (X) OV(y, x c®NZ(x) 0, (X)
o0 =2 1 gt o ou(r 0~ 22 VN oty - S g,
Yy g oX g
HokasaTb, 4yTo Npn Rey >a >0 cnpaBeanvsbl Creayowmne OLEHKM
cf f(r, )| cf f ()| c[[f (. 3]
v(y, X)| < ———=, X)) < ——2, X < ———1.,
BapumaHT Ne 2
1. CBecTu 3agavy
2
ovV(t,x) , u +/1+y 0 V(tz,x)Jr 1 8P(t,x)+ g p(t,X) = £ (t, %),
ot Po(X)  p(X)” X Po(X)  Ox  py(X)
op(t,x) N?(x } oV (t, x
LN MW ge)p00vit 040,00 280 2o
ot 0 X
2
0ptx) 2 IPEX) N ) (vt =0, x>0, t>0,
ot ot
V(t. )|, =Pt X, = p(t. %), =0,
V(t,x)| _, =V(t.x)|_, =0
K 3aa4e C napaMmeTpoM.
2. Mycte  ans PyHKLMM v(y, X) BbINOMHEHA  criedylolas  anpuopHas  oueHka
2
ov(y,X) 2 2 2
— + A V(. X)) <c |f(r. X)) mpu HekoTopeix y, rae A>0. [lokasaTb, YTo npu Tex xe y OyneT
X
c|f Gl
cnpaBeAnuBea oueHka | v(y, x)|sT PaBHOMEPHO MO X .

3. MycTtb cbyHKkumm V (1, x), p(t, x), P(t, X) aBnsoTcs peleHvem 3agaqm

V(LX)  u +/1+y 62V(t,x)+ 1 aP(t,x)Jr g

Y ) MY " LN ) B PR O L

2020 B4 o),V 0+, 00 T 0,
t oX
a";(tt’x)—c-z 8P6(tt,x)_ N*(x) 2OV (t,X)=0,x>0, t>0,

V(t’ X)|t:o = P(t’ X)|r:0 = p(t, X)|t:0 = O’
V(t,x)| _, =V(t.x)|_, =0

Hokasatb, 4TO tIir’réV(t, X) =0, tlin?) p(t,x) =0, tling P(t,x)=0.

Tekywmi KOHTpONb npeactaBnseT cobon npoBepKy YCBOEHWUS y4ebHOro matepuana
TEopeTUYEeCKOro U NPakTMYEeCKoro xapakrepa, perynsapHo OCyLLecTBSeMY Ha 3aHATUSX.



K OCHOBHbIM hopmMaM TeKyLlero KOHTPOMA MOXHO OTHECTW YCTHbIA Ornpoc, NMpPOBEPKY
AOMaLUHWX 3aaHUi, TECTOBbIE 3afaHus, KOHTPOmbHbIE paboThl.

B xoge TectoBbIX 3agaHun oby4varowemycs Bbligaetca KMM ¢ TectoBbiMM 3agaHUsAMM,
ecrnM TecToBOe 3ajaHuve npoBoauTCcs B AucTaHuuoHHon dopme, To KMM pasmewiatotcs B
cucteMe «ONeKTpoHHbIN yHBepcuteT». KMIM TecTtoBOro 3agaHus cogepxat Tpu 3agaHund. Ha
HanucaHue TecToBOro 3agaHuva oTtsBoamtcsa 15 MUMHYT. TecToBOe 3ajaHue oueHMBaeTcs B
dopmaTe «3a4TEHO» U «He 3a4YTeHOo». [1ns NonyyYyeHus «3a4yTeHO» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3afaHus. «He 3auyTeHO» BbLICTABMSETCA B TOM Cryyae, ecnv OTBeT
oByyvaroLlerocs He yoOBMETBOPSAET KPUTEPUAM OTBETA HA «3aYTEHOY.

B xoge koHTponbHOM paboTbl obyvawwemyca Bblgaetca KUM ¢ npaktnyeckummn
3aJaHNaAMM, ecrin KOHTPOrSibHaa NpoBOAUTCH B AUCTaHUMoHHOM hopme, To KUM pasmelrtatoTca
B cuUcCTeMe «JneKTPOHHbIM yHuBepcuTeT». KMM KoHTponbHOM copepxaTt Tpu 3agaHusa. Ha
HanucaHne KoHTponbHoW paboTbl oTBoAnTCs 90 MUHYT. KoHTponbHas paboTta oueHuBaeTcs B
dopmaTe «3a4TEeHO» U «He 3adTeHo». [ANns nosyvyeHust «3avTeHoO» B KOHTPOSibHOM paboTte
HY>XHO BEPHO pelunTb ABa 3afaHus. «He 3a4TeHO» BbICTaBnsieTCs B TOM clnyyae, ecnn oTBeT
oOyuvaroLlerocs He yooBreTBOPSET KPUTEPUSAM OTBETA Ha «3a4YTEHOY.

20.2 NMpomexyToyHaa aTrectauus

lNMepe4vyeHb BONPOCOB K 3K3aMeHY

1. MNMpeobpasoBaHue Pypbe.

2. OnpegeneHne npeobpasoBaHus Jlannaca. Teopema o perynapHon gyHKUNN.

3. Teopema o peryndapHoctM npeobpasoBaHua Jlannaca u Teopema O noBeAEHUMU
npeobpasoBaHus Jlannaca Ha 6eCKOHEYHOCTH.

4. OcHOBHbIE cBOWCTBa NnpeobpasoBaHus Jlannaca.

5. MpegenbHble TeopeMbl NnpeobpasoBaHua Jlannaca.

6. ObpaweHune npeobpasoBaHna Jlannaca.

7. MeToq NnpogosmkeHms No napameTpy.

8. CoboneBckue NpoCTpaHCTBA U TEOPEMbI BIIOXEHUS.

9. AHaNUTUYHOCTb PYHKLIMIA KOMMIEKCHOIO NepPeMeHHOro.

10. MNocTaHoBKa 3agayun, onucbiBatoLLEN Marnble konebaHus cTpaTUdULMPOBAHHOM XUOAKOCTH.
11. CBeageHve 3agayun, onucbiBaroen manblie konebaHus cTpaTtudUuMpoOBaHHOM XUAKOCTU K
3agaye C napameTpoM.

12. MNocTpoeHne nepBon anpnopHon oueHkn (Teopema 3.2.1).

13. MNocTpoeHne BTOpOM anpunopHon oueHkn (Jllemma 3.2.1).

14. MNocTpoeHne TpeTben anpuopHon oueHka (flemma 3.2.3).

15. [lokasaTb CyLlecTBOBaHME pelleHust Ansa 3agaym ¢ napametpom (Teopema 3.3.1).

16. [lokasaTb aHaNUTUYHOCTb peLLeHns 3agadm ¢ napameTpom no napametpy (Teopema 3.4.1).
17. OokasaTb oueHku no moayno (Jlemma 3.5.1, Jlemma 3.5.2, Jllemma 3.5.3).

18. Onpepenutb noBeAeHWE peLeHns 3ajadn, OonucbiBawowen manble konebaHus
CTpaTUPULMPOBAHHOM XNOKOCTU, Npy 6onbwom BpemeHun (Teopema 3.5.1).

19. MocTponTb acUMNTOTUYECKYI0 OLEHKY ANnA ckopocTu npu 6onbwom Bpemenu. (Teopema
3.5.2).

lMpomexyTodHass aTTecTauus npegHasHayeHa Ans onpedeneHns ypoBHS OCBOEHUSA
Bcero oobema ydyebHon gucumnnuHbl «Manble konebaHus cTpatuUUMpPOBaHHON XUAKOCTUY» B
dopme 3K3ameHa.

MpomexyTodHas aTTecTtaumsi, kak MnpaBumo, OCYLLECTBMSIETCA B KOHLE cemecTtpa u
MOXEeT 3aBepllaTb W3ydeHWe KaKk OTAEeNbHOM OUCUMNAWHBI, Tak UM ee pa3dernos.
[MpomexyTouHasi aTTecTauus NomMoraeT OLeHUTb Oonee KpyrnHble COBOKYMHOCTU 3HaHWA U
YMEHUN, B HEKOTOPbLIX Cryvyasx gaxe opMuMpoBaHWE onpeneneHHbX NpodecCUoHanbHbIX
KOMMETEHLUNA.



Ha 93Kk3ameHe oOueHMBaeTCA YpPOBEHb OCBOEHMM Y4EOHOM AUCLMNIMHBLI U CTENeHb
ChOpMMPOBAHHOCTN KOMMNETEHLMIA OLIEHKAMWN «OTIIMYHOY», «XOPOLLOY», «YAOBNETBOPUTENBHO» U
«HEeyaoBNeTBOPUTENBHOY.

B xope ak3ameHa obyuyatowemyca Bbligaetca KMM ¢ npaktuyeckumn 3agaHusimMu, ecnu
3K3amMeH nMpoBOAUTCA B AUCTaHUMOHHOW dopme, TO KWM pasmewarotca B cucteme
«OneKkTpoHHbIN  yHMBepcuteT». KUMM ak3ameHa copgepxat Tpu Bonpoca. Ha HanucaHue
ak3ameHa otBoanTCcA 150 MUHYT. «OTAMYHO» BbICTABNAETCA NPV NPaBUSIbHOM OTBETE Ha Tpw
Bonpoca KWMM, «xopowo» BbICTaBnaeTcd npu npasBuUiibHOM OTBeTe Ha ABa Bonpoca KUM,
«yOOBNETBOPUTENBHO» BbLICTABMSAETCA MNpU NpaBuSIbHOM oOTBeTe Ha oauH Borpoc KUM,
«HeyOoBneTBOPUTENBHO» BbICTaBNSAETCA ecnu oby4yalolmMica HeBepHO OTBEeTUST Ha Bce
Bonpocbl KMM.

20.3 ®doHA OUEHOYHbIX cpeaAcTB C(HPOPMMPOBAHHOCTM KOMMNETEHUMWU CTYOEeHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTMYecknx pador

MNepeyeHb 3aaaHM Ons oLeHKU cPOPMUPOBAHHOCTU KOMMNETEHLUN

3agaHunAa 3aKkpbIToro TMna (BbI60p 0O4HOro BapuaHTa oTBeTa, BepHo/HeBepHO) [Testl=5:

e 1 6ann — ykasaH BEepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

1. MNMycTb 3agaHa yHKUnA f(x), rae xeR". lNpeobpasoBaHnem Pypbe PyHKUMM f(X)
Ha3blBaeTCs cneayoLwnn nHTerpan
a) [e“f(dx, 6) [ f(&xdx.
R" R"

2.Myctb £eR", f(&)= _[ei“f(x)dx — npeobpasoBaHue Pypbe PyHKUMM f(x), TOrga

QYHKUMIO f(X) MOXHO BOCCTAHOBWUTL NO crieaytowen oopmyrne

_ 1 —ix¢ § _ —ix¢ §
a) f(x)‘(z,,)nmfne f(&de | 6) f(x)—ie f(&de,

1 -
B) f(x)=WRjnf<§)d§-

3. Nyctb £eR", F . [f(¥]= je‘*’ff(x)dx — npeobpasoBaHne Pypbe yHKUMM f(x), TOorga

YyHKUMS FH,E[D“f(x)] — npeobpasoBaHne ®dypbe QYHKUMM D*f(x) BblYMCASAETCA MO
cnepyrowen oopmyrne:
a) G E  [f()] 0) (&) F, . [f(¥], B) (-)"¢F . [f(X)].
4. Tlyctb byHKUMA f(t) — opurMHamn, a y — KOMMNeKcHoe 4ucno. [peobpaszoBaHnem
Jlannaca gyHKkumn f(t) HasbiBaeTcA criegytowias PyHKUUS KOMIIEKCHOro NepeMeHHOoro:
a) F(y):Te‘”f(t)dt, 0) F(y):fe”f(t)dt, B) F(y)zT;/tf(t)dt.
0 0 0
5. AlBnsieTca N NpoCcTpaHCTBO C*(Q2) BaHaxoBbIM?

a) aa. 6) Her.

3agaHung oTkpbiToro Tuna (kopotkum TekcT): ITaske-10




e 2 6anna — ykasaH BepHbI OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.
6. Myctb f(t), f'(t) — opurmHanel n F(y) =L, [f(t)] — npeobpasoBaHue Jlannaca yHKLMN
f(t), Toraa yHKums yF(y)- f'(0), 6yaeT npeobpasoBaHunem Jlannaca .....

OTBeT: NPON3BOAHON.
7. JIVHeMHbIN KN HenpepbiBHLIN onepatop A:X —Y HasblBaeTCA HenpepbIBHO

obpaTuMbIM, ecnn y onepaTopa A cyllecTByeT obpaTHbIN onepatop A™:Y — X W OH aBnseTcs

OTBeT: HenpepbIBHbIM.

8. llyctb A(1) — HenpepblBHas Ha [0;1] onepaTtop-pyHKUMM JencTsBylowas u3
npocTpaHcTBa X B MPOCTPAHCTBO Y, a ornepaTtop A(0) HenpepbiBHO obpaTm U cyuiecTByeT
MOCTOAAHHasA >0 Takas, 4YTo nMpu Bcex Ae[0;1] M npu MobbIX xe X BbINOMHEHA OLEHKa
|A()X|<7|x|. Toroa onepatop A(l) byaer ...

OTBeT: HenpepbIBHO 06paTUMbIM.
9. lNycTb PyHKUMKN u(a,b) U v(a,b) AndpdepeHUnpyemMbl B TOYKE (a;b) U ONA OYHKLUMN

u(a,b) 1 v(a,b) B TOUKE (a;b) BBIMOMHAMNCH YCTIOBMS: 6“(;"b) _ov(ab) ou@b) __ov(ab)
a

b ab da
Torga B ToYke z=a+ib, PYHKUMNA f(z) =u(a,b)+iv(a,b) w...

OTtBeT: guddepeHumpyema.
10. MNycTb Q 93TO orpaHunyeHHast obnactb B R". Ecnn qyHKUMSA u(x) NpUHAONexuT

MPOCTPaHCTBY WX(Q) © k >1+ 2| TO OYHKUMS U(X) bevees
p

OtBeT: guddepeHumpyema.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHUMIO NpU MNpoBeAeHUn
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKU OCTaTOYHbIX pe3yribTaToB OCBOEHUS AaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUI, HaBbIKOB).



