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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

®dTA.02 JononHUTeNbHbIE rMaBbl YPaBHEHUN B YaCTHbLIX NPOU3BOAHLIX

1. Koa u» HaumeHoBaHue HanpasneHua nogrotoeku: 01.03.04 MNMpuknagHasa MaTemaTuka

2. Mpodunb noarotoBkn. [lpumeHeHMe MaTeMaTUYECKUX METOAOB K pelueHUro
MHXEHePHbIX N IKOHOMUYECKNX 3aaad

3. Ksanudumkauunsa BbinyckHuka: bakanaBp

4. ®opma ob6yyeHus: OyHasn

5. Kadepnpa, orBevarwwas 3a peanusauuio gucumnnuibl: Kadeapa ypaBHeHUn B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4eckoro dakynbrteTa

6. CocrtaButenu nporpammbl: PsbeHko AnekcaHap CepreeBuy, KaHaupat uU3UNKO-
MaTeMaTU4eCKUX HayK, AOLEHT

7. PekomeHpgoBaHa: Hay4yHo-meTogM4yecKMuM COBETOM MaTemaTu4dyeckoro dakynbreTta
MpoTtokon Ne0500-03 oT 24.03.22

8. YuebHbIn roa: 2024/ 2025 CemecTp(bl): 5,6



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Lienu nayyeHns ANCUMNInHLI:

- SABMSETCA U3yyeHwe pasgenoB (PyHKUMOHANbHOIMO aHanuia, OPUEHTUPOBAHHbLIX Ha
n3ydeHne HavanbHbIX U HaYarbHO-KpaeBblX 3a4a4 AN ypaBHEHUIN C YaCTHLIMU NPOU3BOAHBIMU;

- BblpaboTKa HaBbIKOB ONEPUPOBAHMUSA C NIeMEHTaMM NMPOCTPAHCTB OCHOBHbIX (PYHKLNIA;

- BblpaboTKa HaBbIKOB ONEPUPOBAHUS C AfiEMEHTaMM NPOCTPaHCTB 0600LLEHHbIX
PYHKUNN;

- JaTb KayeCTBEHHble MaTeMaTuyeckme U eCTeCTBEHHOHay4Hble  3HaHUA,
BoCTpeboBaHHbIE 06LLECTBOM;

- JaTb COBpPEMEHHble TeopeTuyeckne 3HaHus B 00nacTu ypaBHEHWA MaTeMaTuyecKown
dU3NKM M MpaKTUYEeCKMEe HaBblkW B pPELIeHWM WU UCCnegoBaHMM  OCHOBHbLIX  TUMOB
AnddpepeHumarnbHbIX YpaBHEHUN C YACTHLIMW NPOU3BOLHbLIMU;

- cchopmMmpoBaTb coumanbHO-NIMYHOCTHbIE KayecTBa BbIMYCKHWKOB:
LeneycTpeMIIEHHOCTb, OpraHM30BaHHOCTb, Tpygontobue, KOMMYHWKabenbHOCTb, YyMeHue
paboTaTb B KONMEKTUBE, OTBETCTBEHHOCTb 3a KOHEYHbIV pe3ynbTaT cBoen NpodecCnoHanbHoNn
AEeATEeNbHOCTU, CMOCOBHOCTU CaMOCTOATENbHO NpuobpeTaTb M NPUMEHATb HOBblE 3HAHUS U
YMEHUS.

3agayn yyebHOM ANCUUNIINHGI:

- YMEHMe npoBepATb NPUHAANEXHOCTb K NPOCTPAHCTBY OCHOBHbLIX (OYHKLMIA, HAXO4UTb
npegenbl B 3TUX NPOCTPaHCTBax, NPOBOANTbL OENCTBUSA Hag dNeMeHTaMu 3TUX NPOCTPAHCTB;

- YMEHWe npoBepATb NPUHAANEXHOCTb K MPOCTPAHCTBY OOOOLLUEHHbIX YHKLNA,
HaxoOuTb npefernbl B 3TOM MPOCTPAHCTBE, MPOBOAMTbL AEWCTBUS HaA dfeMeHTamu 3Tux
NpoCTpaHCTBax;

- CNOCOBHOCTb NpMMeHeHUs 0606LLEHHbIX (DYHKLUMIA NPU N3y4eHUU pearnbHbIX MPoLEeCccoB
N ODBLEKTOB C LENbl HaxoXaeHust 3PPEeKTUBHbBIX peLleHU obLleHayqHbIX U MpUKNagHbiX
3a4ad W1pokKoro npodounsi.

10. MecTo yuye6HOM gucuunnuHbl B cTpykType OMOI: dhakynbtatussl..

[nsa ero ycnewHoro 0CBOeHNA HeO6XO0ANMbI 3HAHUSA U YMEHUS!, MPUOBPETEHHbIE B
pesynbtate obOyyeHWs MO NpPeAWecTBYOWMM OUCUUNIMHAM:  MaTeMaTU4eCcKUi  aHanms,
KOMMMAEKCHbIN  aHanus, (QYyHKUMOHANbHLIN  aHanua, guddepeHunanbHble  ypaBHEHUS,
TeopeTudeckasi MexaHuka.

CtypeHT pomkeH cBoboAHO BnageTb MaTemMaTUY4eCKMM aHanmM3oMm, Teopuen psaos,
Teopnen YHKUMA KOMIMMEKCHON MEPEMEHHOW, 3NeMeHTaMn nuMHenHon anrebpbl, obnagatb
MOSHBIMWN 3HAHUSAMW Kypca 0ObIKHOBEHHbIX AnddepeHumnanbHbIX ypaBHEHUA, 3HAHUAMN Teopun
nHTerpanos Jlebera, Teopmn 6aHaxoBbIX U TMNbLOEPTOBLIX NPOCTPAHCTB.

3HaHMe MeTOAOB M3YyYeHUs1 peLleHU HavanbHbIX W HayvanbHO-KpaeBbiX 3ajad ans
YPaBHEHUN C YaCTHbIMW MPOU3BOAHbIMU SBNAETCA 6a30BbIM MPU U3yHEeHUUM MaTeMaTUYECKUX
MoOAenen pasnuyHbiX U3NYECKUX, XMMWUYECKMX, BMONorMyeckmnx, coumarnbHbIX NPOLECcCOoB.
Kpome TOoro, ypaBHEHUS C YaCTHbIMU NPOU3BOAHLIMU U 3a4a4um A5 HUX ABASOTCA OTAENbHbIM
COBPEMEHHbIM AMHAaMNYECKM pa3BMBaOLLMMCS pas3genoM MaTemMaTu4eckomn Hayku.
AucumnnuHa aBnseTca npewecTByowen Ans KypcoB METOAOB BbIYUCIIEHUN, MEXaHWKU
CMMOWHON  cpedbl, MaTeMaTU4ecKoro  MOLENMPOBaHUS,  KOHUENUMA  COBPEMEHHOrO
€CTEeCTBO3HaHUSA, BCEX CreLmanbHbIX KypcoB, U3ydaroLlmx 3agadm matemMaTU4eckom omsmnku.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NMaHMpyeMbiMU pe3yfbTaTaMu OCBOEHUsI oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HasBaHwne Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMETEHL MM
OriK-1 CnocobeH OrlK-1.1 | O6bnapaet 3HaThb: OCHOBHblE NOMoXeHns Teopun
NPUMEHATb 6asoBbiMU YPaBHEHUA B  YacCTHbIX  MNPOU3BOAHBLIX U
3HaHue 3HaHUAMN, YpaBHEHWNN MaTeMaTU4eCcKon n3nku.
dyHOaMeHTanesHoO Nony4YeHHbIMU B
N MaTemaTuKkun u obnactu YMmeTb: (hopMynnpoBaTb NOCTAHOBKU OCHOBHbIX




€CTECTBEHHO-
Hay4HbIX
AVCLMMAWH Npuy
peLleHnmn 3agad B
obnactu
€CTECTBEHHbIX
HayK K
WHXXEHepHON
npakTuke

MaTemMaTU4ecKmx u
(M) ecTecTBEHHbIX
Hayk

3agad MaTeMaTU4eCKomn ursmku, 3HaTb
OCHOBHble METOfbl MOCTPOEHUS O0OOOLLEHHBIX
dyHKUMR;  dopMynupoBaTtb M AoKasblBaTb
TEOPEMbl  CYLLECTBOBaHUS,, €AMHCTBEHHOCTMH,

KOPPEKTHOW NOCTAHOBKWN 3a[ay Ans ypaBHEHUN C
YaCTHbLIMW NPOU3BOAHBLIMMN

Bﬂaﬂ,eTbZ TEOPETUNYECKNMU nogxogamum K
co3JaHu0 MaTeMmaTudeckux moaenen B obnactu
YPaBHEHUA C  YaCTHbIMXM  MPOU3BOOHLIMU;
HaBblkaMW paboThl B COBPEMEHHbIX
MHOPMALIMOHHBIX CUCTEMAX.

aedaTenbHOCTUN Ha
OCHOBE
TeopeTu4eckunx
3HaHUN.

OlK-1.2 | Ymeet 3HaTb: 06wne opmMbl 3aKOHOMEPHOCTU TEopUn
ncnonb3oBaTb YPaBHEHUA C YaCTHbIMW MNPOM3BOAHBIMUA U
6a3oBble 3HaHMA B | cdepbl NX MPUMEHEHUS.
obnactu
MaTeMatudeckux W | YMeTb: pellatb HavanbHO-KpaeBble 3ajauu ans
(MrM) ecTecTBEHHbIX | ypaBHEHU MaTtemaTuyeckorn OU3NKM, rpamMoTHO
HayK B | ¥ NPaBUIbHO NPEACTaBNSATbL CBOWN pe3ynbTaThl.
npodeccuoHansHon
OesaTenbHOCTW. BnageTb: nctodHmkamu nHdopmMauum, Haeblkamu

paboTbl € nutepaTtypor, WHOPMALMOHHLIMU
cucteMamu, HaBblkaMu MOoOenupoBaHus
npakTudeckux 3agady  guddepeHumanbHbIMm
YPaBHEHUSIMMU.

OlK-1.3 | Nmeet HaBblkM | 3HaTb: MeToAdbl pelleHus 3ajad B obnacTtu
BblibOpa METOAOB | YPaBHEHUA C 4YaCTHbIMA  MPOM3BOAHBIMA U
peLleHns 3agay | 0COOEHHOCTM UX NMPUMEHEHNS.
npodeccuoHansHon

YmeTb: pabotatb C pasnnyHbIMU MCTOYHUKaMM
Hay4YHOM nHopmauuu, onpenenaTs
ONTUManbHbI MeTod pelleHus 3agayn Ans
ypaBHEHNA MaTeMaTn4eCcKomn (PUsnku.

Bnagetb: mMeTogamun CaMOCTOATENIbHOIO
06y‘-IeHVIFI HOBbIM 3HaHMSIM WU cnocobamyn ux
NnpUMEHEeHnA B obnactn ypaBHeHI/IIZ C 4aCTHbIMM

MPOU3BOAHbLIMY, OCHOBHbIMW MeTodamu
HaYy4YHOro uccregoBaHus.
12. O6beM AMcuUNNuHbI B 3a4eTHbIX egunHuuax/yac.— 1 /36.
Pdopma NpoMeXyToHHOM aTTecTauumu: 3a4eT — 6 ceMecTp
13. TpyaoemkocTb NO BMAaAM y4ye6HOM paboTbl
TpyOOEMKOCTb |
. B Mo cemecTtpam
Bug y4eGHol pabotbl cero
5 cemecTp 6 cemecTp

KoHTakTHas pabota 32 16 16

nekuum 32 16 16

npakTnyeckme

B TOM YncHe: nabopaTtopHbie

KypcoBasi paboTta

KOHTPOIbHbIE

paboTbl
CamocTtosTenbHasi paborta 4 2 2
MpomexyTouHas aTTecTauus 3auer 3aveT




WNToro:

36 18

18

13.1. CopepxaHue AUCLUNIUHDI

Ne Peanusauus
n/n HavnmeHoBaHue pasgena
pasgena CopepxaHve pasgena aMCunnimHbl ONCUMNIUHBI C
ANCLUNITUHBI MOMOLLIbIO OHNaNH-
Kypca, OYMK *
1. HNekuum
MpOCTPaHCTBO OCHOBHLIX yHKUMIA D . HenpepbiBHOCTb https://edu.vsu.ru/c
onepaumn B D. ourse/view.php?id=
MpocTpaHcTBo 0606LweHHbIX dyHkumii D' . Mpumep 11055-
cyHkumonana us D’ . i
Jlemma o gnaroHanbHOW nocnegoBaTenbHOCTU U Teopema O ;
nonHoTe npoctpaHctea D'. -
Hocutenb un HyneBoe MHOXeCTBO 0000LLEHHON hyHKLMW. -
MpoctpaHcTBo | OenbTa-dyHkuusa Oupaka. JenbTta-dyHkunsa Oupaka kak npegen -
OCHOBHBbIX nocneaoBaTenbHOCTU OCHOBHbIX OYHKLIMIA. -
dyHkumin D . PerynsipHble 1 cuHrynsipHbie o6o6LieHHble pyHKUMK. Jllemma -
MpocTpaHcTBO ato-bya-Penmonga. [JokasaTenbCTBO CUHIYNAPHOCTU AenbTa- -
1.1 0606LLEHHbIX yHkumm Orpaka. -
cyHkumn D' Popmyrnbl CoxouKoro. -
HenpepbiBHbIE HenpepsbieHble onepauun B D’ . Onepauus -
onepaumn B D anddepeHumnpoBaHms. JlnHeriHas 3ameHa NnepeMeHHOoN.
n D' YMHOXeHMe Ha 6eckoHeYHOo anddepeHUMpYyeEMYIO PYHKLIMIO.
O606wweHHble NpounaBogHblie no Cobonesy. Mpumep Ha
BblYMCrEHNe 0606LLEHHOM NPOMU3BOAHON KYCOYHO-
andpdepeHunpyemMon yHKLNN.
CeolicTBa 0600LLEHHBLIX MPON3BOAHLIX: IMHEAHOCTb,
HenpepbIBHOCTb, 6eckoHevHasa AnddpepeHUMpyeMoCTb,
He3aBMCMMOCTb OT nopsaka avddepeHumpoBaHusi, popmMyna
JleitbHuua gudpdepeHUMpoBaHNs NPON3BEAEHMUS], HEpacTeKaHne
HocuTens npu 0606WweHHOM AndepeHLMpoBaHNN.
MpPOCTPaHCTBO OCHOBHbLIX PYHKUMI S . CXxoauMocTb B S .
MpocTpaHcTBO Brioxenne D B S.
OCHOBHBbIX
chyHKLMIE S . HenpepbiBHOCTL onepaumumn B S .
1.2 MpocTpaHCcTBO | MpocTpaHCTBO 0606LLEHHbIX (OYHKLMIA MearieHHoro pocTa s S'.
0606LeHHbIX CxogumocTtb B S’ . Bnioxkenne S' B8 D' .
dyHKUNI
Me[1EHHOrO HenpepbisHbie onepaumn s S'.
!
pocta S Teopema J1.lLBapua. Mpumep 0606LLEHHON (YHKLMM
MeZJIEHHOro pocTa.
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buapl 3aHATUI (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopatopHble pa6ota Bcero
MpoCTpaHCTBO OCHOBHbIX
dyHkumn D .
1 lMpocTpaHcTBO 16 2 18
0000LLEHHBbIX PYHKLMIA
D’ . HenpepbiBHbie




onepaumms D n D’

MpocTpaHCTBO OCHOBHbIX
yHKUMA S .

2 MpoctpaHcTBO 16 2 18

0600LLEeHHbIX (PYHKLMI

meaneHHoro pocta S'

NToro: 32 4 36

14. MeToan4yeckune ykasaHMAa Ans ooy4aroLWmMXcAa No OCBOEHUIO AUCLMUMNIIUHDI:

B npouecce npenogaBaHus ANCLMNIIMHBI MCMNOMB3YOTCA TakMe BuAbl y4ebHom paboThl,
KaK nekummn, a Takke pasfvyHble BUAbl CaMOCToATeNbHON paboTbl obyyatowmxca. Ha nekumsax
pacckasblBaeTcs TeopeTuyecku matepuan.

Mpn n3yyeHum kypca «donosiHUTenbHbIE rMaBbl YypaBHEHUW B YaCTHbIX MPOU3BOOHLIX»
obyyvalwmnmcs cnegyet BHMMATENbHO CnyLwaTh U KOHCMEKTUPOBaTbL Matepuarn, nsnaraembli Ha
ayaUTOPHbIX 3aHATUAX. ONna ero noHMMaHWa M KavyeCTBEHHOro YCBOEHUSI pekoMeHOyeTcH
cnegyloLas nocrnenoBaTeflbHOCTb 4ENCTBUN.

1. Tllocne «kaxgom nekuumnm CTyaeHTaMm pekoMeHayeTca noapobHo pasobpaTb
NMPOYMTaHHBLIN TEeopeTU4ecKUn maTtepuan, BblydUTb BCe onpedeneHns v opMynMpoOBKU
TeopeMm, pa3obpaTtb NpuMepsbl, pelleHHble Ha nekuun. MNepea cnegytowen nexkumm obasatensHo
NOBTOPUTb MaTepuan npeabiayLuen nekumu.

2. BeibpaTtb Bpema gnst paboTbl ¢ nnTepaTypor No gucumnnvHe B bubnuoTteke.

MeToamyeckme ykasaHusa ans obyyarLmxcs Npu camocToaTensHom pabore.

CamocTosaTenbHasa paboTta oby4varowmnxca HanpaerieHa Ha CaMOCTOSATENIbHOE OCBOEHME
BCEX TeM UM BOMPOCOB Yy4yebHOM  AUCUMNNAUHBI, NPEeAYCMOTPEHHbLIX  NPOrpamMMoONn.
CamoctosTenbHaa pabota aBngetca o6s3aTernbHbIM BUAOM OEATENbHOCTU ANA  KaXaoro
obyvaroulerocs, ee obbem no y4vyebHOMYy Kypcy onpegensieTcsa ydebHbiM nnaHom. [pwu
camocTodaTenbHon pabote obyyawwuminca  B3aMMOOENCTBYET C  PEKOMEHAOBaHHbLIMMU
MaTepuanamu npM MMHMManbHOM ydacTumn npenogaBsaTens.

CamocTosaTensHasn paboTa ¢ y4ebHnkamm, y4ebHbIMM NoCcoBnsaMKM, Hay4YHOWN, CNPaBOYHOM
N MONynsipHOM nUTEpaTypon, Martepuanamm nepuogudecknx u3gaHum u pecypcamm CceTu
Internet, cTaTMCTU4ECKMMN AaHHBIMU ABNAETCA Hanbonee apPeKTUBHbIM METOAOM MOMyYeHUS
3HaAHUIN, NO3BOMSET 3HAYUTENbHO aKTMBM3MPOBaTb MNPOLECC OBnageHus WHdopmaumen,
cnocobctByeT 0Oonee rnybokoMy YCBOEHMIO M3yvyaemoro maTtepuana, dgopmmpyeT vy
oby4vaoLmnxcs 3anHTepecoBaHHOE OTHOLLEHUE K KOHKpeTHOW npobneme.

Bonpoceol, kKoTopble BbI3blBAlOT Y 0By4aloLmxcsa 3aTpygHEHUS NPU NOATOTOBKE, AOSMKHbI
ObiTb 3apaHee cOpMynuMpoBaHbl M O3BYYEHbl BO BpPEMsl 3aHATUA B ayguTopum Ons
AOMNONHUTENBHOIO pa3bsCHEHWSI NpenogaBaTenem.

Ans ycnewHoro v nnogoTBOpPHOro obecneyeHus UTOroB CaMOCTOSATENbHOW paboThbl
pa3paboTaHbl y4ebHO-MeToanYecKne ykasaHusi K CamMoCTOSATerbHOW paboTe CTyAeHTOB Haj
pasnUYHbIMK pasaenamun UCUUNINHGI.

Bugbl camocToaTenbHon paboThbl: KOHCNEKTUPOBaHME y4ebHOM N Hay4YHOW nNuTepaTtypsbl;
npopaboTtka y4ebHoro matepuana (Mo KOHcnekTam nekuum, ydebHOM 1 Hay4yHoW nuTepaTtype);
paboTa B aneKkTpoHHOW BGubnuoTtevHon cucteme; pabota ¢ MHPOPMALNOHHBIMIN CNPaABOYHbIMU
CUCTEMAMM, BbINOSIHEHNE OOMALUHUX 3af4aHuKi (MPAKTUYECKUX U TEOPETUYECKMX); BbINOSNTHEHNE
KOHTPOmbHbIX paboT; NoAroToBka K MPakTUYECKMM 3aHATUAM; paboTta ¢ Bonpocamu Anis
CaMOmnpOBEPKN.

Bce 3apaHus, BbINONHAEMble CTYAEHTaMW CaMOCTOATENbHO, MOAMexaT nocrneaytoLlen
npoBepke npenogasaTtenem.




15. lMepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW NnUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) OCHoBHas nuTeparypa:

Ne n/n McTouHMK
CabutoB K.b. YpaBHeHust matematuyeckon cumsmkm / K.6. CabutoB. — M.: dnamarnur, 2013. —
1 352 c. /I «YHuBepcuTeTckas bubnunoteka online»: anekTpoHHO-6MbnMoTevHas cucrema.. — URL:
http://biblioclub.ru

0) fononHUTEenbHaa nuTeparypa:

Ne n/n McToYHUK
Mywko A.B. YpaBHeHus maTemaTndeckon usmku : y4eb. nocobue / A.B. nywko, A.[l. baes,
1 A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML, BI'Y, 2011. — 520 c. —

URL:http://www.kuchp.ru

Bnagummnpos B.C. C6opHuk 3agady no ypaBHeHUAM matematudeckon dwmsmkn / B.C.
2 Bnagumupos, B.M. Muxainnos, Muxannosa T.B., llabyHmH M.A. — M: ®dusmatnut, 2016. — 512
c. /| AnekTpoHHO-6nbnuoTeyHasa cuctema «Jlanb». — URL: https://e.lanbook.com/

KapueBckuin M.M. Jlekumm no ypaBHeHuMsiM MateMatudeckon cdusmkm / M.M. KapuyeBckuin. —
3 CI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-0MbnnoTeyHast cuctema «JlaHb». —
URL: https://e.lanbook.com/

KapueBckuin M.M. YpaBHeHUss maTematundeckon ¢usnkn. [ononHuTenbHble rnaebl: YuyebHoe
4 nocobue / M.M. Kapuesckun, NMaenosa M. ®. — CI16: M3gatenbctBo «JlaHby», 2021. — 276 c. //
OneKTPOHHO-6MGnMoTeyHas cuctema «Jlanby». — URL: https://e.lanbook.com/

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-0bpasoBaTenbHble pecypchl (0duumnanbHble pecypcbl MHTEPHET):

Ne n/n Pecypc

1 http://egworld.ipmnet.ru — WHTEpHeT-NopTasn, MOCBALWEHHBIA YypaBHEHUAM M MeTodaM WX
peLeHnn

http://www.lib.vsu.ru - anekTpoHHbIv kaTanor 3HBE BI'Y

http://www.kuchp.ru — anekTpoHHbIN canT Kadedpbl ypaBHEHWMA B YaCTHbLIX MPOU3BOOHBLIX U
TEOopWM BEPOATHOCTEN, HA KOTOPOM pa3MeLLeHbl MeToANYeCcKMe usgaHus

OBC «YHuBepcutetckas 6ubnmoTeka OHNamH»

OBC «JlaHb»

OneKkTpoHHbIV Kypc https://edu.vsu.ru/course/view.php?id=11055

O] W (N

16. MepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevYeHns Ansi CaMOCTOATENIbHOU paboThl:

Ne n/n MICTOYHNK
Bnagnmnpoe B.C. COOpHWMK 3agjad no ypaBHeHWsM mMaTematudeckon dwmsmkn / B.C.
1 Bnagumupos, B.MN. Muxannos, Muxannosa T.B., llabyHnH M.N. — M: ®namatnur, 2016. — 512

c. /| OnekTpoHHO-6nbnuoTeyHas cuctema «JlaHb». — URL: https://e.lanbook.com/

Oepesuny U.B. MpaktnkyM no ypaBHeHWsiM matemaTudeckon cdusuku / U. B. Oepesud. — CI16:
2 NapatenbctBo «JlaHby», 2017. — 428 c. // QnekTpoHHO-6MbnnoTeyHas cucteMa «JlaHb». — URL:
https://e.lanbook.com/

Mywko A.B. Knaccudukaumsa amddepeHumnanbHbIX YpaBHEHUA C YaCTHbIMU NPOU3BOLAHbLIMU.
3 lMocTaHOBKa OCHOBHbIX 3agay matematudeckon wmsvkm / A.B. nywko, A.C. PsbeHko. —
Boponex: N0 BI'Y, 2018. — 33 c. — URL: http://www.kuchp.ru

Mywko A.B. lNMpakTnyeckue 3aHATUS Mo Kraccudukaumm avddepeHumnanbHbiX ypaBHEHNA C
4 YyacTHbIMK npousBoaHbiMu / A.B. Mywko, A.C. PabeHko. — BopoHex: N[ BI'Y, 2018. — 38 c. —
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17. Ob6pa3oBaTenbHble TeXHONOrMKU, UCNOSib3yeMble NpU peanusauum y4yebHOWM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonorun (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

AvcumnnuHa  MOXeT  peanu3oBbliBaTbCd  C  MPUMEHEHWEM  OUCTaHUMOHHbIX
obpasoBaTenbHbIX TEXHOMOIMI, HanpumMep, Ha nnatopme «ANEKTPOHHbIA yHMBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=11055).

MepeyveHb Heobxoammoro nporpaMmmHoro obecneveHus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmossil rnpoyeccop), Calc
(anekmpoHHble mabnuubl), Impress (npeseHmauuu), Draw (eekmopHas epaghuka), Base (6a3sa
OaHHbIx), Math (pedakmop ¢popmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MaTepuanbHoO-TeEXHMYECKOoe obecneyeHue AUCUUNIUHBLI: Y4debHas ayautopus Ons
npoBeAeHNs 3aHATUA  JNIEKUMOHHOTO UM CEMWHAPCKOro TUMna, TEeKyWero KOHTpons u
npomMexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcutetckad, 4. 1, nom. ).
CneumnanunsnpoBaHHas mebernb.

19. OueHoOuYHble cpeacTBa AONA NPoOBeAeHUSs TeKywen U NPOMEXYTOYHOM
artrectauum

MopsagoKk oOueHKM ocBoeHust obyvawwummncs ydebHoro matepuana onpenenseTcs
cofepXXxaHnem crnenyrowmx pasgenos AUCUMNUHLI:
Ne HavnmeHoBaHne
n/_n paspena AncUUnImHbI

(momyns)

MpocTpaHcTBO

OCHOBHbIX (DyHKUmMiA D .
MpocTpaHcTBO
06006LLEHHBIX (OYHKLIMI
D’ . HenpepbiBHble
onepaumms D n D’
MpocTpaHcTBO
OCHOBHbIX (DYHKLMA S .
2 MpocTpaHcTBO OlK-1
06006LLEHHBIX (OYHKLIMI
meaneHHoro pocta S’
MpomexyTouyHasi aTTecTauus
dopma koHTpons - 3ayer

Wngnkatop(bl)
AOCTMXKEHNS OueHo4Hble cpeacTaa

KoMneTeHuunn

KomneTeH
uusi(v)

OlK-1.1, OMNK- | TecToBble 3agaHus, NepevyeHb BOMPOCOB K

OrK-1 1.2, OMNK-1.3 3a4ETY

OMK-1.1, OMK- | TecToBble 3afaHusi, NepeyYeHb BONPOCOB K
1.2, OrNK-1.3 3a4eTy

nepeyeHb BOMPOCOB K 3a4€Ty

20. TunoBble OLEHOYHble cpencTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKywmni KOHTPONb YyCNeBaeMOCTH
KoHTponb ycneBaeMoCTM MO AMCUMMNIIMHE OCYLLECTBMASETCA C MOMOLLbI CriegyroLmnx
OLEHOYHbIX CPEeaCTB:
MpumepHbIN NepeYeHb TECTOBbIX 3a8aHNN
1. MpuHagnexvT nu dyHkumsa e npoctpaHctey D'(R) ?
a) oa, 6) Her.
2. MpuHaanexut nu dyHkums e npoctpaHctay S'(R) ?
a) aa, 6) Her.

3. MpocTpaHctBom D(R") HasbiBaeTCA MHOXECTBO

a) 6eckoHeYHO anddepeHUMpyeMbIX QYHKLNMN,
0) PUHUTHBIX PYHKLUA,
B) 6eckoHeuvHO anddepeHumpyeMbIX N PUHUTHBIX QYHKLWIA.



4. MNpoctpaHcTBoMm S'(R") HasbiBaeTCS MHOXECTBO
a) HenpepbIBHbIX PYHKLMOHANOB, 3afaHHbIX Haa npocTpaHcTBom S(R"),
6) HenpepbIBHbIX U NMHENHBIX (PYHKLMOHANOB, 3aaaHHbIX Hag npoctpaHcteom S(R"),

B) NMMHENHbIX (DYHKLUMOHANOB, 3aAaHHbIX Hag npocTpaHcTtBoM S(R").
5. MpuHagnexuT nu yHKumnsa sgn(x* —1) npoctpaHctey D'(R) ?
a) aa, 6) Her.
6. MpuHagnexut nn dyHKums sgn(x* —1) npoctpaHcTey S’'(R) ?
a) ga, 6) Her.

7. MNpocTtpaHctBom S(R") HasbiBaeTCA MHOXECTBO
a) 6eckoHeyvHO anddepeHunpyemMbix B R" doyHKUUA,
6) 6eckoHeYHO anddepeHUnpyeMbiX U PUHUTHBIX B R" dpyHKUMNA,

B) 6eckoHe4yHO AudbdepeHunpyembiX (QYHKUMMA KOTOpble BMecTe CO BCEMUM CBOUMM

NPOu3BOAHLIMM Ha GECKOHEYHOCTU YObIBalOT ObiCTpee Yem |x|’m, rae m — npou3BOSbHOE

HaTypasnbHOe Yncro.

8. MpocTpaHcTBom D'(R") HasbiBaeTcs

a) MHOXECTBO JIMHENHbIX N HENPEPbIBHbIX (PYHKLMOHANOB 3a4aHHbIX Hag NPOCTPaHCTBOM
D(R"),
6) MHOXeCTBO (DYHKLIMOHaNOB 3afaHHbIX Hag npoctpaHcTeom D(R"),
B) MHOXECTBO NIMHENHbIX PYHKLMOHANOB 3a4aHHbIX Haa npocTpaHcTeom D(R"),

) MHOXXECTBO HenpepbIBHbIX (DYHKLMOHANOB 3afaHHbIX Had npoctpaHcTeom D(R").
9. MNpuHagnexuT N PyHKUMS
sinx, x<-1;
y(x)=41, -1<x<1,
cosx, x>1.
npoctpaHctey D'(R) ?
a) pa, 0) Her.
10. MNpuHagnexuT nn pyHKumns
sinx, x<-1;
y(x)=41, -1<x<1,
cosx, x>1.
npocTtpaHcTtey S'(R) ?
a) ga, 6) Her.

11. Oenbta-dpyHKumna Oupaka genctByeT Ha NPOM3BOSIbHYIO 0BO0OLLEHHYI YHKUMIO ¢(X) Mo
dopmyrne
a) (6(x),¢(x)) = p(0), a) (5(x), p(x)) =-¢(0), a) (5(x),p(x)) =¢'(0).
12. Onepauus anddepeHUMpoBaHnNs ABNSETCS HENPEPLIBHOW onepaunen Hag NpoCTPaHCTBOM
OCHOBHBbIX (PYHKLNIA?
a) aa, 6) Her.
13. MpuHaanexuT M1 cyHKUwMs |X|sinx npoctpaHctey D'(R) ?
a) aa, 6) Her.
14. MpuHaanexuT nu dyHKumMs |X|sinx npoctpaHcTay S'(R) ?
a) ga, 6) Her.
15. Hocutenem genbta-cyHKkummn [Jupaka ssnsertcs



a) R, 6) 0, 8) [-11].

16. Onepauusi NMHENHON HeocobOoW 3aMeHbl $ABMSAETCA HENpPepbiBHOW onepauven Hapg,
NPOCTPaHCTBOM OCHOBHbIX (DYHKLMIA?
a) oa, 6) Her.
17. MNyctb 6(X) — penbta-pyHKumMA Oupaka, a €#(x) — dpyHKumMa Xesucanga. Kakad ns atux
PYHKUMA ABNAETCA perynsapHon?
a) 6(x), 6) 6(x).

18. Onepauuss nNMHENHoOMW HeocoboM 3aMeHbl SABNAETCA HENPEpbIBHOW onepauven Hapg,
NpPOCTPaHCTBOM 0606LLEHHBIX (DYHKLMIA?
a) oa, 6) Her.
19. Pactekaetcs nu Hocutenb 0606LeHHON dyHKUMK Npy anddpepeHumpoBaHnmn?
a) oa, 6) Her.
20. Y nobon nn 0600LeHHOM (byHKUUKM cyulecTByeT npoudsoaHas no Cobonesy?
a) y nobon, 6) He y nrobown.
TekywWwnn KOHTpoOnb npencrtaBnseTr cobon npoBepKy YCBOEHUS yyebHOro matepuwana
TEOPETUYECKOrO N NPaKTUYECKOrO XapakTepa, PerynsipHO OCyLLECTBNSAEMYIO HA 3aHATUSIX.
K OCHOBHbIM hopmMaM TeKyLlero KOHTPOMA MOXHO OTHECTW YCTHbIA OMpOC, NPOBEPKY
AOMaLLHMX 3afaHui, TECTOBbIE 3afaHusl, KOHTPOSbHbIE paboThl.
B xoge TectoBbIX 3agaHun oby4varowemycs Bbligaetca KMM ¢ TectoBbIMM 3agaHUAMM,
€ecnM TecToBOe 3ajaHune npoBoauTCs B AucTaHumoHHom dopme, To KMM pasmelwatotca B
cucteMe «ONekTpoHHbIN yHnBepcuteT». KMM TecToBOro 3agaHuns cogepxaT Tpu 3agaHus. Ha
HanucaHve TecToBOro 3agaHuva oTtBoamtcsa 15 MUMHYT. TecToBOe 3afjaHue OueHMBaeTCs B
dopmaTe «3a4TEHO» U «He 3a4yTeHOo». [1ns nonyyYyeHus «3a4TeHo» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3afaHus. «He 3adTeHO» BbLICTaBNAeTCs B TOM Crnyyae, €cniv OTBeT
oOyuvaroLerocs He yooBeTBOPSET KPUTEPUSAM OTBETA HA «3a4YTEHOY.
20.2. NMpomexyTo4yHasa aTTecTauums

TeopeTnuyeckue Bonpochl K 3a4eTy:

[MpocTpaHCTBO OCHOBHbLIX pyHKUMU D . HenpepbiBHOCTL onepauumn B D.

MpocTpaHcTBO 0600LEeHHbIX (hyHKUMK D' . MNpumep dyHKuMoHana us D'.

Jlemma o gmaroHanbHoOW nocnegoBaTeNbHOCTU U TeopeMa O NOMHOTE NpocTpaHcTea D' .
Hocutenb n Hynesoe MHOXeCTBO 0600uieHHOW dyHKumn. OenbTa-dyHKums [Oupaka.
enbTa-pyHKUMa Jupaka kak npegen nocnenoBaTeflbHOCTU OCHOBHbBIX OYHKLMNA.

PerynapHble 1 cuHrynspHole obobuwieHHble dyHkumn. Jlemma Aaro-bya-Penmonga.
oKa3aTernbCTBO CUHIYNAPHOCTY AerbTa-pyHKumm dupaka.

®opmynbl Coxoukoro.

HenpepbiBHble onepauun B D'. Onepaums guddepeHumpoBaHus. JlnHenHas 3ameHa
nepemMeHHon. Y MHOXeHNe Ha BeCKOHEYHO anddepeHLmpyemMyo YHKLNIO.

Nonohh,~whE

8. O606weHHble npou3BoaHble no Coboney. [Npumep Ha BbluMcrieHne 0606 EHHON
NPOM3BOOHON KyCOYHO-andhepeHUnpyemMon yHKLUN.
9. CeomnctBa 0606LEHHBIX MPOU3BOAHbLIX: JIMHEMHOCTb, HENPEPLIBHOCTb, OECKOHe4YHas

AndpepeHUMpyemMoCTb, He3aBUCMMOCTbL OT nopsagka anddepeHumpoBaHus, dopmyna
JlenbHuua aunddepeHuMpoBaHna NPpon3BeAEHUs, HepacTekaHne HocuTens npu ob6o6LEHHOM
AndpepeHUMpoBaHUN.

10. [pocTpaHCTBO OCHOBHbIX (PyHKUMN S . CxogmumocTb B S . Bnoxenne D B S.

11. HenpepblBHOCTL Onepauum B S .

12. [pocTtpaHcTBO 0006LLEHHbIX OYHKUMA MeaneHHoro pocta B S'. Cxogmmoctb B S'.
BnoxeHnne S' B D'.

13. HenpepbiBHbIE OnepaumMm B S'.

14. Teopema J1.lLBapua. Npumep 0606LLEHHON PYHKLMN MELNEHHOrO pocTa.



MpakTuyeckne Bonpockl K 3a4eTy:

1. Myctb @ e D(R), n7(x) € D(R) u 1(x)=1 B okpecTHOoCTM X =0, PyHKUna a(x) e C*(R) nmeet

@(X) —1n(X)¢(0)
a(x)

eVHCTBEHHbIN HyNb nopsaaka 1 B Touke x=0. [lokasaTtb, 4TO PYyHKUUNA w(X) ==

ocHoBHas n3 D(R).
2. Nokasatb, 4TO Nobasa PyHKUMA ¢ (X) € D(R) moxeT BbITb NpeAcTasneHa Kak nponssoaHas

OT HeKkoTopoWn Apyron pyHKUuuKn ¢,(x) € D(R) Toraa u Tonbko Toraa, Koraa oHa yAoBneTBopseT
yCroBMIO _[ @ (X)dx =0.
3. lMokasaTtb, uto ntobas pyHKuna @(x) € D(R) MoxeT BbITb NpeacTaBneHa B Buae

o(X) =¢o(x)_[ P(X)dX'+ ¢, (X), TAe ¢, (X) — aTo HekoTopas dyHKuMs 3 D(R), a ¢,(x) — nobas

ocHoBHas pyHkums n3 D(RR) , yaosreTBopstoLLias yCrioBuio '[ @, (X)dx =1.

—00

4. Tyctb HenpepbiBHaA GyHKuna f(x) dwuHUTHA, TO ecTb cywectByeT R >0, Takoe, 4TO

f(x)=0 npu |x>R. MokasaTb, 4TO OyHKLMS fg(x):J' f(Y)w,(x—y)dy — ocHoBHas u3 D(R"),

Rn
xeR"
npudem f (x)=0 npu [x|>R+e un f (x) = f(x) npn ¢ 0.

5. [okasaTb, 4YTO cywecTBylOT Takne dyHkumn ¢;(X)eD(R), rae 6>1, 4yto @y(X)=1 npwu
<51, ¢,(x)=0 npu |X|=5 un |p{(x)|<c,, rae ¢, — NocTosHHasi, HeaaBMCALLAs OT & .

6. OTBETUTb Ha cneaytoLume BonpocChl:

1) Yemy paBeH Hocutenb J,. 2) YUTO MOXHO cKasaTb O Hocutene u(x)d,, roe u(x) — aTo
dyHKUMA onpeaeneHHas Ha NOBEPXHOCTH S .

3) OnpepenuTb HocuTenb dyHKUMM 25(R, —|x 1) +35(R, —|x - 2)).

7. Jokasatb, 4T0 6(Xx—v) =0 npn v - B D'(R).

8. [lokasaTb, uto €* € D(R).

2

1 X

e 4,
2Jne

9. Boiuncnutb npegen 8 D'(R) npn ¢ —+0 cneaytowen dyHkummn F_ (x) =

. Bocnonesyntech 1em, 4to je 4gdx 1.

f

10. MNycte w(x)eD(R) n w(x)=0, Iw x)dx=1, w(x)=0 npu |x>1, a I//S(X):g—];]l/l(gj.

NokasaTb, uto ¥, (X) —2= 5 5(x).



11. Beiumncnnte npegen 8 D'(R) npu & —»+0 cnegytowien pyHKUMM Fg(x):lsinz.
X &

. 1 . X
Bocnonb3ynteck TeMm, 4TO j —sin—dx =r.
X ¢

&
X2

12. Bblunenutb npegen 8 D'(R) npn € -0 dyHkunn f_(x) = sinzz.
£
sin® x

dx=r
XZ

Bocnonbsyntechb TeM, 4TO j

13. [lokasaTb, 4TO pAg Z a,0(x—k) cxogutcsa B D'(R) npm niobbix a, .
k=—0

1

n

14. Myctb x e R". JokasaTb, 4TO &(ax) =

o(x),a=0.

15. Bbluncnntb NponsBOAHYHO OYHKLMK XSign X.

16. Bolumcnntb nponsBoaHyo pyHKUMn 6(x)sin X .

17. [okasatb, u4to ecnn p(x)eC”(R), 170 B D'(R) cnpaBednNMBO  PaBEHCTBO

(0(x) p(x))" = 6(x) (0) +6(x) p'(X).

18. Bbluncnntb NponsBoaHyro yHKUMK &(X) COS X.

19. Bbl4MCnMTL NpOU3BOAHbIE Nopsiaka 1, 2, 3 dyHKUMM y =|x|sin x.

20. Bbluncnute nponssogHyto nopsgka m oT OyHKUUK 0(a—|x|), roe a>0.

21. Bblumcnntb NpovsBOAHYKO nopsigka m oT yHkumu [X], roe [x] — uernas yacTb yucna

X (HanbonbLlee Lenoe YACno, He NpeBocxoasiee X).
22. Bbl4MCnNuTbL NPOU3BOAHYIO Nopsaaka m oT doyHKLMM Signsin X.
23. BblumcnuTb Npon3BOAHYIO Nopsaaka m oT doyHKUMM SIgn CoS X .
cos X, x>0,

24. Hantn Bce npon3BogHble PYHKLUMK Y =
0, x<O.

0, x<-1,
25. Hantu Bce npounsBogHble pyHKUMM Y(X) =< (x+1)%, —1<x<0,

x*+1, x>0.

sinx, —r<x<um,

26. Hantn Bce nponsBogHble PyHKUMU Y (X) =
0, |X| > T

5 lsinx|, —z<x<m,
27. Hantn Bce nponsBogHble PyHKUMM Y (X) =
0, |X| > TT.



0, x<0,

. X%, 0<x<1,
28. Hantu Bce npounsBogHble PyHKUMN  Y(X) =
(x-2)%, 1<x<2,
0, x=2.

29. Myctb dyHkumm f(x) n g(x) nokanbHo uHTerpypyembl B R" u nyctb f(x) mnm g(x)

duHUTHA. [MokasaTb, YTo f * g ABNgeTCs nokanbHO UHTErpupyemMon yHKUMen.

30. MNokasaTb, 4T0o D < S 1 K3 cxogumocTn B D crnegyeT cxognmMocTb B S.

31. Nyctb @(x) e S(R"). Qoka3aTk, 4To ecnun ¢, (x) > @(x) npu k >0 B S(R"), TOo Ana noboro
MyNbTUMHAEKCA o ¢é“)(x)§>(o(“)(x) npu k > B R".

32. MNyctb ¢(X) € S(R) . BbIACHUTB, €CTb N cpeau nocriegoBaTernibHOCTEN 2) %q)(kx) 3) %(D(E)
cxopawmeca B S(R).

33. Myctb dpyHkuna w(x)eC*(R), w(x)=0 npn X<a u orpaHN4eHa BMECTe CO BCEMMU

npon3BoaHbIMU. [lokasaTb, 4To pyHKUMS w(x)e 7 € S(R), ecnm o >0.

34. Myctb t e R, x e R. [lokasaTb, YTO PyHKLMOHAN Zie(at—|x|) npuHagnexuT S'(R?).
a

35. [lokasaTb, 4TO pag, Z a,0(x—k) cxogutca B S'(R), ecnu cywecteytoT ¢>0 1 me N Takue,

k=—o0
yTo |a | <c(+|k)".
36. okasaTb, 4To yHKUMOHan e* ¢ S'(R).
37. OokasaTb, 4to e*sine* € S'(R).

MpomexyToyHas aTtTecTtauus npefHasHadeHa ANns onpeneneHnsa YypoOBHA OCBOEHUS
Bcero obbema y4yebHOW AucunnivHbl «[JOMOMNHUTENbHbIE [MNaBbl YPaBHEHUW B YaCTHbIX
NPOM3BOAHbLIX» B dOpMe 3a4eTa.

lMpomexyToyHaa aTTecTauus, Kak npaBuIio, OCYLLECTBNSIETCA B KOHUE cemecTpa u
MOXEeT 3aBepllaTb W3Yy4YeHMe Kak OTAEenbHOW AUCUMMAWHBLI, Tak W ee  pasfenos.
MpomexyTouHaa aTTectaumsi noMoraeT oueHUTb Oonee KpynHble COBOKYMHOCTU 3HaHUK U
YMEHUN, B HEKOTOPbIX Clyvaax gaxe opMmpoBaHuMe onpegesieHHbIX npodeccuoHanbHbIX
KOMMNETEHLUNN.

Ha 3adeTe oueHMBaeTCA MNpakTUYEeCKUA YPOBEHb OCBOEHUSA AUCUMMINHBLI U CTEMNEHb
chopMMPOBAHHOCTN KOMMNETEHLNN OLEHKAMN «3a4eT» N «He 3a4eTr.

B xope 3aveta obyvawuwemycsa Bbligaetca KMM ¢ npaktnyeckumun 3agaHnsamu, ecnu
3a4eT npoBOoAMTCA B AOUCTaHUMOHHOM opme, TO KWMM pasmewartcs B cucteme
«OneKTpoHHbIN yHuBepcuteT». KMM 3auveta cogepxart Tpu 3agaHus. Ha HanucaHue 3aveTta
otBoaMTCsa 90 MUHYT. [INa nonyyYeHus «3a4yeT» HYXXHO BEPHO OTBETUTb Ha ABa 3agaHus. «He
3a4yeT» BbLICTABMAeTCA B TOM Crydae, ecnu oTBeT oby4darloweroca He yaoBneTBopsieT
KpUTEpPMAM OTBETA Ha «3a4veTr.



