MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmmn kacpegpomn
YpaBHEHUIN B YaCTHbIX MPON3BOAHbIX
N TEOPUN BEPOATHOCTEN

%}{/%/ A.B. Nywko

19.05.2022

PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.19 YpaBHeHUA € YaCTHbIMU NPOU3IBOAHLIMU

1. Kog n HaumeHoBaHue cneuyunanbHocTu: 01.05.01 PyHaamMeHTanbHble MaTemMaTuKa U

MeXaHUuKa

2. Mpodumnb cneunanusaunn: CoBpeMeHHbIe MeToAbl Teopun PYHKLUA B MaTeMaTUKe U

MeXxaHuke

3. KBanudwmkauua: Matematuk. MexaHuk. NMpenopgasartenb
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9.llenu n 3apaum y4e6HON ANCUUNIIUHDBI

Lleniu ocgoeHus y4ebHoU OuCyUrnIuHbI:

- U3ydeHMe OCHOB Knaccudukauun ypaBHEHWA C YacCTHbIMW MPOM3BOOHbLIMW, NpPUBEAEHUE
YPaBHEHUN C 4YaCTHbIMW MPOU3BOAHBLIMU K KaHOHWYECKOMY BMAY, U3y4YeHWEe OCHOB Teopuu
0600LEeHHbIX (PYHKLMIA 415 COBPEMEHHOIo aHanusa pellaeMbix 3agad.

3adayu y4ebHoU OucyurnuHsbl:

- 0O3HAaKOMUTb C Pa3fIMYHBIMWU TUMAaMWN ypaBHEHUI C YaCTHbIMU MPOU3BOAHbBIMU;
- NOCTaBUTb U U3Y4UTb OCHOBHbIE KIacCu4yeckne 3agauu,

- N3y4nTb CNOCOOLI peLleHnin OCHOBHbIX KITaCCUYECKMX 3aavy.

10. MecTo y4ye6HOM ancuMnnunHbl B cTpykType OOIT:

AucunmnnuHa «YpaBHEHUS C 4YacTHbIMW MNPOU3BOAHLIMWY» OTHOcUTCA K bBroky 1
Ob6sizaTenbHOM 4actn, T.e. 4BnseTcs 00s3aTenbHOW  OUCUMMAMHOMW  ANA  U3yYeHus
obyvarowmmmcs.

[na ee ycnewHoOro OCBOEHUSI HEOOXOOUMblI 3HaHUS U YMEHUd, NPUOBpPETEHHble B
pesynbtate obydyeHuss NO npegwecTByOWNM aucumnianHam: «MaTemaTudeckuin aHanmsy,
«PyHKUMOHArbHbLIN aHann3y, «OuddepeHunansbHble ypaBHeHUs », « KOMNNeKCcHbIM aHannsy.

CTyoeHT pomkeH cBob6ogHO BrageTb MateMaTUYECKMM aHanm3oMm, Teopuen gyHKUMn
KOMMMEKCHON nepeMeHHOW, obrnagaTb MOMHbIMM  3HAHMSAMW  Kypca  OBbIKHOBEHHbIX
anddepeHumanbHbIX YpaBHEHN, 3HAHUSIMU Teopun uHTerpanos Jlebera, Teopun 6GaHaxoBbIX U
rMbbepToBbIX NPOCTPAHCTB. 3HAHME METOAOB U3YyYEeHUS pPeLUeHUA HavamnbHbIX WU HayamnbHO-
KpaeBblX 3a4ay A58 ypaBHEHUIN C YAaCTHbIMU NMPOM3BOAHBbIMU sBMisieTcs 6a30BbIM NPU N3yHeHUM
MaTemMaTU4YecKux Moaesnen pasnnyHbiX PU3NYEeCKUX, XMMUYECKMX, BUonornyecknx, coumanbHbIX
npoueccoB. Kpome Toro, ypaBHeHUS C YaCTHbIMWU NPOU3BOAHBIMW U 3afaun AN HUX SBMSIOTCS
OTAENbHbIM COBPEMEHHBLIM ANHAMNYECKN pa3BUBAIOLLMMCA pa3fgenomMm MmaTeMaTnyeCcKom Hayku.

AvcumnnuHa ssnseTca npeglecTByowen Ans KypcoB «HYucneHHble metoabl», «MeTtoabl
onTumMmu3aummny», «YHuMBepcanbHble MaTeMaTuyeckue nakeTbl» W chneuunanbHbIX  KypcoB,
n3yyarLimx sagayn MmaTtemMaTuyeckon pusnku.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEHUA MO AUcCUUNIMHEe/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMU OCBOEHUSA o6pa3oBaTesibHOM
nporpamMmmMbl (KOMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHwne Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
KOMMeTeHummn

OlnK-1 CnocobeH OlrK-1.1 O6bnapaeTt 3HaTb: KOHUenTyanbHble OCHOBbl METO4O0B

HaxoauTb, 0a3oBbIMMK pelweHus 3aga4y B NpeaMeTHoM obnacTtu;

opmynmpoBaTb 3HaHUAMMN, Knaccudukaumioo  ypaBHEHUN B YaCTHbIX

n pewaTtb nonyyeHHbIM1 B NPON3BOOHbIX; OCHOBHbIE MeToabl

aKkTyanbHble U obnactu JoKasaTenbCTBa MaTeMaTUYeCKNX yTBepXaeHni
3Ha4YNMble MaTeMaTU4Yecknx m

npobnembl (M) ecTecTBEHHbIX | YMETb: hOpMynMpoBaTh MOCTAHOBKM OCHOBHbLIX

dyHAaMeHTarnbHO HayK 3afjlay mMaTtemMaTudeckon pusmkn, B TOM Yucre B

N matemaTuKkn n NpOCTpaHCTBax OOOOLEHHbIX (YHKLMIA, 3HATb

MEXaHUKU: OCHOBHble MeTOofbl MOCTPOEHUS OOOOLLEHHBIX

dyHKUMR;  popmynupoBatb U AoOKa3blBaTb
TEOpEMbl  CYLEeCTBOBaHWUS, €OMHCTBEHHOCTMU,
KOpPPEKTHOW MOCTaHOBKM 3ad4ad Ans ypaBHEHWUN C
YaCTHbLIMW MPON3BOAHbLIMU

Brnagetb:  TeopeTuyeckuMu  nogxodamu K
CO3[aHuN0 MaTemaTu4eckmx moaenen B obnactu
ypaBHeHvu7| C YaCTHbIMU npon3BOAHbIMU;
HaBblkamMu  paboTbl B MHGOPMALMOHHBLIX
COBPEMEHHbIX CUCTEMAX

OrK-1.2 | Ymeert 3HaTb: WCTOYHMKM WMHGOpMauum B obnacTtu
ncnonb3oBaTtb YpaBHEHUA B YacTHbIX MpPOU3BOAHBIX, 06Uyt




6asoBble 3HaHWS, | TEOPUIO YPaBHEHWI C YACTHLIMU MPON3BOAHBIMM
Nony4YeHHble B
obnactn YMeTb: rpaMOTHO M MpaBWITbHO MNpPEeACcTaBnsTb
MaTeMaTM4yeckux W | CBOM pe3ynbTaThl
(Mnn) ecTecTBEHHbIX
Hayk, B | BnageTb: ncroyHmkamm nHcopmarmm, Haeblkamm
npodeccuoHaneHon | paboTel € nuTEepaTypon, MHOPMALMNOHHBIMU
OesaTenbHOCTH. cuctemamm
Or1K- MmeeT HaBblku 3HaTtb: MeToabl pelweHus 3ajad B obnactm
1.3. BbIOGOpa MeETOA0B YPaBHEHUM C YaCTHbIMU MPOU3BOAHBIMM
peLleHns 3agad
npodeccuoHanbHon | YMeTb: paboTaTe C pasfMyHbIMKM MCTOYHUKaMM
AeATenbHOCTH Ha Hay4HOW MHdOPMaLMKN, rPaMOTHO U MPaBUIIbHO
ocHoBe npeacTaBnsaTe CBOW pe3ynbTaThl
TEOPEeTUYECKMX
3HaHWUN Brnapets: MeTtogamu CaMOCTOSITENBHOro
00yyYyeHnsas HOBbIM 3HaHMAM U cnocobamu ux
NPMMEHeHMs B 061acTn ypaBHEHUIN C YaCTHbLIMU
Npon3BoaHbIMMU
12. O6beM gucumunnuHbl B 3a4eTHbIX eguHuyax/yac. — 7 [ 252

dopma NpoMeXyTOYHOM aTTecTauumn

3aJyeT — 5 cemecTp, 3K3aMeH — 6 cemecTp

13. TpymoeMkocTb No Buaam y4yebHom paboTbl

TpyaoemMKoCTb
Bug yueGHo paboTbi Bcero Mo cemecTpam
5 cemecTtp 6 cemecTp
KoHTakTHas paboTa 136 68 68
nekumm 70 34 34
npakTuyeckune 70 34 34
B TOM 4mcne: nabopartopHsle - - -
KypcoBas pabota - - -
KOHMpPOSbHbIE pabomal 4 2 2
CamocTtosiTensHas pabota 80 40 40
dopma npomexyTovHON aTtTecTtauun (3avem 36 - 36
— 0 yac./ak3ameH — 36 yac)
WToro: 252 108 144
13.1. CogepxaHMe QUCLUMNIUHDI
n/n Peannsauus
pasgena
HaumeHoBaHuve pasgena ONCUMMNIWHBI C
CopaepxxaHve pasgena gUCLMNInHbI
AUCLUNITUHBI NMOMOLLbHO
OHIamnH-kypca,
OYMK *
1. lekuum
Knaccudumkauma ypaBHEHMIN B YaCTHbIX MPOU3BOAHbLIX | ONEKTPOHHbIN
BTOPOro nopsigka. yHUBEPCUTET,
MocTaHoBKa OCHOBHbIX BblBO4, OCHOBHbLIX YypaBHEHU MaTemaTuyeckon | CTPaHuua kypca:
1.1 3apaq v KnaccuuKauia | gayku, NoCTaHOBKA FPaHUYHBIX YCTIOBMI. https://edu.vsu.r
yPaBHEHW C HacTHLIMY KoppekTHasi MOCTaHOBKa 3ajay MaTeMaTU4eckoii | u/courselview.p
NpPOu3BOAHBIMU buramkm. hp?id=1358
Cuctembl Tvna Kosanesckon. Teopema KoBaneBckon.



https://edu.vsu.ru/course/view.php?id=1358
https://edu.vsu.ru/course/view.php?id=1358
https://edu.vsu.ru/course/view.php?id=1358

BBefgeHue B Teoputo

MpoCTPaHCTBO OCHOBHLIX pyHKUMA D . MpocTpaHcTBO
0000wweHHbIX dyHKuun D'. HenpepbiBHbIE onepauuu

1.2 y BDwubD.
0000LWeHHbIX YHKLMIA .
MpocTpaHCTBO OCHOBHbIX yHKUUN S . [MpocTpaHCTBO
06061LEHHBIX (DYHKLMIN MeaneHHoro pocta S
Mpeobpasosaxne ®ypbe B Sn S' . Ero ceoicTaa. _p—h';t 51//9(;U_-VSU-V
u/course/view.p
13 MpeobpasoBaHne Pypbe ho2id=1358
dyHpameHTanbHoe pellerHve. PyHaameHTanbHble https://edu.vsu.r
14 dyHaameHTansHoe peleHnsa Onst KOHKPETHbIX OrnepaTopoB B YaCTHbLIX u/cqurse/view.g
' peweHne NPOU3BOAHbIX. hp?id=1358
Mpsimoe npownsBeneHne 0606LLEHHbIX PyHKUMIA K ero | https://edu.vsu.r
MocTpoeHne 0606LLEHHBIX CcBOWCTBA. u/course/view.p
1.5 pELLEHUI C MOMOLLbIO CeepTka 0600LLEHHBIX PYHKUMIA U ee CBONCTBA. hp?id=1358
CBEpTKU PelleHve ypaBHEHMM B 4YacTHbIX MPOU3BOAHBLIX C
npaBow YacTbio B 0600LLEHHbIX PYHKLUSIX.
3apgaya Kowu ans BOrHOBOro oneparopa. https://edu.vsu.r
B3anasgbiBaroLyme noTeHumarneoi. u/course/view.p
16 YpaBHeHus HavanbHo-kpaeBble 3agaun ansa runepbonuyeckmx | hp?id=1358
: rmnep6onMyeckoro Tuna ypaBHeHnn. WHTerpan aHeprun. EAOMHCTBEHHOCTb
pelweHns. HenpepbiBHasi 3aBUCMMOCTb peLUEeHUA OT
HayanbHbIX AaHHbIX.
3agaya Kowwu pns onepatopa TennonpoBOAHOCTW. | https://edu.vsu.r
TennoBble NoTeHUManbI. u/course/view.p
YpaBHeHus P
17 MepBas HauvanbHO-KpaeBas 3agjava Anst ypaBHeHus | hp?id=1358
napabonunyeckoro Tuna
TEeNnonpoBogHoCcTN. TeopemMa O MakCUMyme U
MuHMMyMme. CneacTeme 0 €AMHCTBEHHOCTU PELLEHNS.
FapmoHuyeckme  dyHkumn. OcCHOBHble  CBOWCTBA | https://edu.vsu.r
rapMoHudeckux pyHkuun. TpyHUMN MakcuMyma u | u/course/view.p
MUHUMYMa, TeopemMa O CPeHEM. hp?id=1358
MpeobpasoBaHusa uHBepcun n KenbBuHa. Teopembl
€0VUHCTBEHHOCTM peELUeHNst KpaeBblX 3agady  Aans
ypaBHeHus NyaccoHa
dyHkuma puHa 3agaun [Oupuxne ans ypaBHEHUS
Jlannaca. Ceonctea dyHKUMU [puHa.
PeweHwne 3agayn Oupuxne ana ypasHeHua Jlannaca B
n YpaBHeHus UHJ:IE)Oe'I:O
SAAMATUYECKOTo TMNA pble CBeAEeHMS O peLleHUsIX KpaeBblX 3ajad
ana ypasHeHus [lMyaccoHa. lNpeacrtaBneHnsa pelueHni
KpaeBblX 3adady [Aans ypaBHeHust [lyaccoHa u4epes
dyHKUMM [pvHa COOTBETCTBYWOLWMX 3adad Aans
ypaBHeHus Jlannaca. HeloTOHOBBI MOTEHUMarbI.
Teopema Pwucca. lMpocTtpaHctBa WS(Q) u W, (Q).
OO6O0OLLEHHbIE  pelleHus  KpaeBbiX  3agady  ans
ypaBHeHus [lyaccoHa B orpaHMYeHHbIX obnacTsx.
2. NpakTn4yeckne 3aHATUA
21 [MocTaHoBKa OCHOBHBIX Knaccudvkaumsa ypaBHeHWU B YaCTHbIX MPOU3BOAHBLIX | ONEKTPOHHbIN

3agad v knaccudmkaums
ypaBHEHU C YaCTHbIMU
NPoOn3BOAHbIMMU

BTOpOro nopsigka. KoHTponbHas pabota
KoppekTHas nocTaHoBKa 3agja4y MaTemMaTU4ecKoM
ur3mKK.

YHUBEpPCUTeET,
CTpaHuua Kypca:

https://edu.vsu.r
u/course/view.p
hp?id=1358
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2.2 BeeneHvie B Teopuio MpOCTPaHCTBO OCHOBHBIX GyHKUMiA D . MpoctpaHcTteo | https://edu.vsu.r
0606LUEHHBIX (PYHKLMNA 06061LieHHbIX hyHKUMii D’. HenpepbiBHble onepauun | U/course/view.p
sDubD. hp?id=1358
[MpoCTpaHCTBO  OCHOBHbIX — YHKUUA S .
MpocTtpaHcTBO OBOBOLLEHHBIX (YHKUUA MeaneHHOro
pocta §'.
23 Mpeobpasosanne Pypbe B S 1 S . Ero caoiicTaa. _p—h';t 51//9(;U_-VSU-V
KoHTponbHas pabota L/COUrSE/VIEW.D
Mpeo6pasosaHne dypbe P P ho2id=1358
24 dyHaoameHTanbHoe  peweHue. dyHoameHTanbHble | https://edu.vsu.r
dyHgameHTanbHoe pelleHns Ons KOHKPETHbIX OMnepaTopoB B YacTHbIX | u/course/view.p
pelieHne NPOU3BOAHbIX. hp?id=1358
25 MocTpoeHmne 0606LeHHbIX | [psvoe npou3dBeaeHne 0606LEHHBIX QYHKUMA 1 ero | https://edu.vsu.r
peLUeHNn C MOMOLLbIO CBOMCTBA. u/course/view.p
CBepTKu CeepTka 0000LEHHbIX QYHKUMA K ee cBolcTBa. | hp?id=1358
KoHTponbHas paboTta
PelweHne ypaBHEHWN B 4YaCTHbIX MNPOWU3BOAHLIX C
npaBov YacTbio B 0606LLEHHbIX PYHKLUSX.
2.6 YpaBHeHus 3apaya Kowm ans BOHOBOro oneparopa. https://edu.vsu.r
runepbonunyeckoro Tuna B3anasgbiBaroLLme noTeHumarnei. u/course/view.p
HavanbHo-kpaeBble 3agjauv Ans  runepbonuyeckux | hp?id=1358
ypaBHeHUW. WHTerpan aHeprun. EuHCTBEHHOCTb
pelweHns. HenpepbiBHas 3aBUCMMOCTb peLUeHWA OT
HayanbHbIX JaHHbIX.
2.7 YpaBHeHus 3apava Koww pns onepaTopa TennonpoBoAHoCTW. | https://edu.vsu.r
napabonnyeckoro TMna TennoBble NoTeHLManbI. u/course/view.p
MepBas HavanbHO-KpaeBasi 3adadva AN ypaBHeHus | hp?id=1358
TENnonpoBogHoCTN. TeopemMa O MakCUMyme U
MUHMMYyMe. CnencTBve O €AMHCTBEHHOCTU PELUEHMUS.
KoHTponbHas paboTta
2.8 YpaBHeHus MapmoHnyeckne  dyHkumn. OcHoOBHble  cBoncTBa | https://edu.vsu.r
ANNNNTUYECKOro Tuna rapMoHudeckux pyHkuun. TpyHUMN MakcuMyma u | u/course/view.p
MUHUMYMa, TeopemMa O CPeHEM. hp?id=1358
MpeobpasoBaHns uHBepcun u KenbBuHa. Teopembl
€[VHCTBEHHOCTU peLUeHust KpaeBbIX 3agad Aans
ypaBHeHu4 [NyaccoHa
®dyHkuma puHa 3agaun [Oupuxne ans ypaBHEHUS
Jlannaca. Ceonctea dyHKUMU [puHa.
PelweHune 3agaun OQupuxne ana ypaesHeHus Jlannaca B
Lwape.
HekoTopble cBefeHUs1 O peLUeHUsAX KpaeBbix 3ajad
ansa ypasHeHus [lNyaccoHa. lNpeacraeneHus pelueHui
KpaeBblX 3adady Aans ypaBHeHust [lyaccoHa 4epes
pyHKUMM [pvHa COOTBETCTBYHOLWMX 3adad ans
ypaBHeHus Jlannaca. HeloTOHOBLI MOTEHUMarbI.
KoHTponbHas paboTta
13.2. Tembl (pasaenbl) AUCUUNNUHBI U BUAbI 3aHATUN
Ne | HanmeHoBaHuMe TeMmbl Bugbl 3aHaTun (Yacos)
n/n | (pasgena) Jlexunmn Mpaktnyeckue | JlabopatopHble | CamocTosiTensHas | Becero
OUCUMMMNUHBI paboTta
1 lMocTaHOBKa OCHOBHbIX
3aga4u
KJ'IaCCI/Id)MKaVLLMFl 8 5 22
ypaBHeHui ¢
YacTHbIMU
NPOV3BOAHbIMU
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2 BeegeHve B Teopmow 4 6 8 18
0000 EHHbIX PYHKLMIA
3 lMpeobpasoBaHue 4 6 10 20
Pdypbe.
4 dyHoameHTanbHoe 4 4 10 18
peLueHue
5 MocTpoeHune
0006LLEHHbIX peLleHnin 10 10 10 30
C MOMOLLbI0 CBEPTKM
6 YpaBHeHus
rmnepbonuyeckoro 12 12 10 34
TMna
7 YpaBHeHus 8 8 14 30
napabonunyeckoro Tmna
8 YpaBHeHus 14 14 16 a4
ANNMNTUYECKOro Tuna
NToro: 68 68 80 216

14. MeToau4yeckue ykasaHus onsi obyyarowmxcsi No 0CBOEHUI0 OUCLUNIIUHBI

B npouecce npenogaBaHus ANCLMNIIMHBI UCMONb3YKOTCH TakMe Buabl y4ebHon paboTsl,
Kak Nekuuu, NpakTUYeckue 3aHATUSA, a Takke pasfnuyHble BuAbl CaMOCTOATENbHOM paboTbl
obyvawwmxcsa. Ha nekumax pacckasbiBaeTcs TeopeTudeckun martepuan, Ha nabopaTtopHbIX
3aHATUSX peLlatoTcs NpMMepbl No TeopeTuyeckoMy Matepuarny, NPOYUTaHHOMY Ha JTEKLMSIX.

Mpn n3ydeHnn Kypca «YpaBHEHUSA C YaCTHbIMU NPOU3BOAHLIMU» OBy4varowmmcs criegyet
BHMUMAaTENbHO CNyLwaTb M KOHCNEKTUPOBATb MaTepuarn, nsnaraembli Ha ayanTOPHbIX 3aHATUSX.
Ona ero nOHMMaHMS W  KA4YeCTBEHHONO YCBOEHUA  peKkoMeHAyeTca  cregytowas
nocnenoBaTeNbHOCTb JENCTBUN.

1. Tllocne kaxgom nekuunm CTyaeHTaMm pekoMeHayeTca noapobHo pasobpaTtb
NPOYUTAHHBIN TEeOopeTUYEeCKUn MaTepuarn, BblydUTb BCe onpegeneHus u  opMynmnpoBKU
Teopewm, pa3obpaTb NpUMephI, peLleHHbIe Ha nekunn. lNepea cnegytowen nekummn obasaTensHo
NOBTOPUTbL MaTepuan npegbiayLien nekumm.

2. lepen npakTUYECKUM 3aHATUEM 06A3aTenbHO MOBTOPUTL NEKUMOHHBIA MaTtepuan.
[Mocne NpakTU4ecKoro 3aHATUA elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHSATUU NpUMEpHI,
rnocrie Yyero NPUCTYNUTb K BbIMNOMHEHMIO AOMALUHEro 3agaHusa. Ecnv npu peweHun NpuMmepos,
3afaHHbIX Ha OOM, BO3HMKHYT BOMPOCHLI, 0643aTesNibHO 3agaTb Ha crieayrwemM npakTU4ecKom
3aHATUM UNU B NPUCYTCTBEHHLIN Yac npenogasaTtesio.

3. MNMpun NoAroToBKe K NPaKTUYECKUM 3aHATUSIM NOBTOPUTbL OCHOBHbIE MOHATUSA NO TeMam,
n3yunTb Npumepbl. Pelwas 3agayv, npeaBapuTesibHO NOHATb, KAKOW TeopeTUYecKkuin maTtepuan
HY)XHO UCnonb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTu4eckne 3agaym.

3. BoibpaTb Bpemsa gns paboTbl ¢ nuTepaTypor nNo aucunnnuHe B GubnunoTteke.

4. Kpome Kypca B cucteme «ONEKTPOHHbIN yHUBEpCUTET»(
https://edu.vsu.ru/course/view.php?id=1358 ), Bce HeobxoguMmble [ONs YCBOEHUS Kypca
Matepuanbl pasmelleHbl Ha kKadegpanbHom cawnte http//:www.kuchp.ru. Tam cogepxuTtcsa
y4ebHO-MEeTOAMYECKNA  KOMMIIEKC, COAEpXaluMin BeCb JNEKUMOHHbIA  MaTepuan Kypca
«YpaBHEHUS1 C YaCTHbIMM MPOU3BOOHBLIMUY, pa3buTasi Ha OTAENbHbIE 3aHATUA NpakTudeckas
4YacTb Kypca C pe3toMe Teopuu OS18 KaxJoro 3aHATUS, NpUuMepaMm peLleHHbIX 3a4ad, 3agadyamm
Ans camocTtoaTeNibHONM paboTbl M oTBETaMU. TaM Xe codepxaTcd nporpaMmmbl  BCEX Tpex
KOJITOKBMYMOB MO KypcCy, NporpamMmmMa aKk3ameHa.



https://edu.vsu.ru/course/view.php?id=1358

15. lMepeyeHb OCHOBHOMW U [OOMOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHag nuTepaTtypa:

Ne n/n NcToYHMK
CabutoB K.B. YpaBHeHus matematundeckon cusunkn / K.6. Cabutos. — M.: dnsmatnur,
01 2013. - 352 c. . Il «YHuBepcuTeTckas 6ubnuoteka online»: 3NeKTPOHHO-

ombnunotevHas cuctema. — URL.: http://biblioclub.ru

6) gononHUTENbHas nNuTepartypa:

Ne n/n NcTouHKnK
Brnagnmupos B.C. CGopHuMK 3agay Mo ypaBHEHWSM MaTematumdeckon ¢usmkn /
02 B. C. Bnagumupos, B.Tl. Muxannos, T.B. Muxannosa, M. L. lUabyHuH. — M :
dusmaTtnur, 2016. - 518 C.

URL: https://biblioclub.ru/index.php?page=book&id=485543
Mywko A.B. YpaBHeHusi maTemaTuyeckon usmkmn : y4yeb. nocobue / A.B. myLiko,
A.[. Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.
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B) MH(pOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (0durumanbHble Pecypebl MHTEPHET):

Ne n/n Pecypc
1 http://egworld.ipmnet.ru — MHTEpPHET-NopTan, NOCBALWEHHbIA ypPaBHEHNAM U MeTogaM
NX peLleHni
2 | http://www.lib.vsu.ru - anekTpoHHbIN kaTanor 3HE BI'Y
http://www.kuchp.ru — 3neKTpPOHHbIN CcanT Kadeapbl ypaBHEHWA B YaCTHbIX
3 | NPOU3BOOHLIX M TEOpUM BEPOSATHOCTEW, Ha KOTOPOM pasMelleHbl MeToauyeckue
n3gaHus

4 | OBC «YHuBepcuteTckas Gubnmoteka oHnamH»
5 | BnekTpoHHbIN Kypc https://edu.vsu.ru/course/view.php?id=1358 .

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevYeHUs Ansi CaMOCTOATENIbHOM paboThl:

Ne n/n MICTOYHNK
Bnagummpoe B.C. CO6GopHMK 3agady Mo ypaBHeHUSAM MaTemartumdeckon  puauvkm /
1 B. C. Bnagumwupos, B. I. Muxannos, T.B. Muxannosa, M. W. WabyHuH. — M : ®duamartnur,

2016. — 518 c. URL: https://biblioclub.ru/index.php?page=book&id=485543

Mywko A.B. Knaccudukaums audpdepeHumanbHblX YpaBHEHUA C YaCTHbIMU MPOU3BOOHBLIMU.
3 lMocTaHOBKa OCHOBHbIX 3agay matematudeckon dwmavkm / A.B. nmywko, A.C. PsabeHko. —
Boponex: N[ BI'Y, 2018. —33 c.

Mywko A.B. lNMpakTnyeckue 3aHATMA No Knaccudpukauum amddepeHumanbHbiX ypaBHEHU C

4 YacTHbIMK npounssogHbiMu / A.B. nywko, A.C. PsabeHko. — BopoHex: N[ BI'Y, 2018. — 38 c .
Mywko A.B. QuddepeHumanbHblie ypaBHEHUS C YacTHbIMU NMPOU3BOAHBIMU r1nepbonnyeckoro
5 n napabonudyeckoro Tunos / A.B. Mywko, E.A. JlornHoBa, C.A. TkayeBa. — BopoHex: V[ BIY,
2019. - 80c.
Mywko A.B. dnddepeHumnansHble ypaBHEHUS C YaCTHbIMU NMPOU3BOAHBIMW BTOPOro nopsifka
6 annuntudeckoro tuna / A.B. Mywko, E.A. INlornHosa, J1.B. be3pyuknHa. — Boponex: V[ BIY,
2019. - 92 c.
7 MonoxeHve 06 opraHu3aumM camocTosTenbHOW paboTel oObyyarowmxca B BopoHexckom

rocygapCTtBeHHOM yHMBEpPCUTETE

17. WHdOpMaLMOHHbIE TEXHONOrMU, MUCNOoNb3yeMble AN peanu3auum y4yebHoOWM
AUCLUUNSINHBLI, BKNOYasa nporpamMmMmHoe obGecneyeHne U MHEPOPMaLMOHHO-CNPaBO4HbIe
cucteMbl (MpU Heo6Xxo0AUMOCTH)

AuncumnnuHa MoXeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX oBpasoBaTeribHbIX
TEXHONOrMM, Hanpumep, Ha nnatpopme  «ONEKTPOHHbLIN yHuBepcutetr  BlY»
(https://edu.vsu.ru/course/view.php?id=1358 )/



https://biblioclub.ru/index.php?page=book&id=485543
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=1358
https://biblioclub.ru/index.php?page=book&id=485543
https://edu.vsu.ru/course/view.php?id=1358

[MepeyeHb Heobxogumoro nporpammHoro obecneverHnsa: OC Microsoft Windows 7 Enterprise,
Microsoft Windows 10 Enterprise, 6pay3sep Mozilla Firefox.

18. MaTepmanbHoO-TeXHU4Yeckoe obecneyeHne AucuumnnuHbl: CneunanMsanpoBaHHas
mebens.

[Ana npoBedeHNa NEKUMOHHBLIX W NPaKTUYECKUX 3aHATUA UCMONb3YTCS ayamTopuu,
COOTBETCTBYKOLME [OEVNCTBYHOLMM CaHUTAPHO-TEXHUYECKMM HOpPMam W MNPOTUBOMNOXaPHbLIM
npasunam.

[Ana camocTtosTenbsHoM paboTbl MCMONb3yeTCAa KnacC C KOMMbHOTEPHOM TEXHWUKOW,
OCHALLEHHbIN HeobxoaMMbIM  MporpaMMHbIM — obecrneyeHneM, INEKTPOHHbIMU  yY4eOHbIMK
nocobmsamMmn 1 3aKkoHodaTenbHO - NPaBOBOM U HOPMATUBHOW MOWUCKOBOW CUCTEMOW, UMEKLLMIA
Bbixoq B rnobanbHyto cetb. [llpu peanusaumm  AUCUMNAUHBI  C  UCMNOSIb30BaHUEM
ANCTAHUMOHHOrO  00pas3oBaHMsi  BO3MOXHbI  AOMONHEHUs  MaTepuarnbHO-TEXHUYECKOro

obecnevyeHnsa QUCUUNIIUHLI

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopsaoKk  OUEeHKM OCBOEeHMsi  obyvawwummmucs yd4ebHOro matepuana onpegensieTcs
cofepXxaHnem crieqyroLwmx pasgenos AUCUNNIUHDBI
HaunmeHoBaHve WHpmnkaTtop(bl)
,-Il\},%, pasfdena aucumninHbl KO“&';?;)eH AOCTMXEHUA OueHouHble cpeacTea
(moayns) H KOMNETEeHUnmn
lMocTaHOBKa OCHOBHBbIX
3apjay un KUM (3aueT), KUM (ak3ameH), KUM
1 knaccudurkaums OlK-1 OHK'11'12’ OFK- KomnnekT 3agaHuii 4ns KOHTPOrbHOM
YpaBHEHUW C YaCTHbIMM ’ paboTbl Ne 1
Npou3BogHbIMU
KUM (3aueT), KNWM (ak3ameH), KUM
) Beeqetue B Teopuio OMke1 OHK'11-12» OrIK- KomnnekT 3ajaHuit 4nsi KOHTPOMBLHOIA
0606LLEHHBIX (OYHKLMI . paboThl Ne 2
KUM (3aueT), KUM (ak3ameH), KUM
3 I'IpeofcibpaaoBaHme OrnkK-1 OHK'11'23' OrIK- KoMnnekT 3agaHui ans KOHTPOSIbHOMN
ypee : paboTbl Ne 2
KM (3aueT), KUM (3k3ameH), KUM
4 ®yHAameHTaneHoe OlnK-1 OrlnK-1.2 KomnnekT 3agaHuii Anst KOHTPONbHON
pewenne paboTbl Ne 2
MocTtpoeHune KM (3aueT), KUM (ak3ameH), KM
5 0000LLEHHbIX peLLeHnit OrK-1 OrnkK-1.1 KomnnekT 3agaHuii Anst KOHTPONbHON
C NMOMOLLIbIO CBEPTKU pabotbl Ne 2
MpomexyToyHasa aTTecTauns KMM (3ayeT), KUM KomnnekT 3agaHun ons
dopma koHTponst - 3ayeT KOHTpOsbHbIX paboT Ne 1,2
YpaBHeHus OlMK-1.2, OMK- KUM (3aueT), KM (ak3ameH), KUM
6 OlnK-1 1.3 KoMnnekT 3agaHui Ansa KOHTPOSIbHON
rmnepbonunyeckoro Tuna . paboTbi No3
Or1K-1.2, OlK- KUM (3aueT), KM (ak3ameH), KUM
7 YpaBHeHHA OlnK-1 1.3 KoMnnekT 3agaHui Ansa KOHTPOSIbHON
napa6ornuyeckoro Tuna : paboThl Ne 4
Or1K-1.2, OrK- KUM (3aueT), KM (ak3ameH), KUM
8 YpaBHeHus OrK-1 1.3 KomnnekT 3agaHuii Anst KOHTPONbBHON
ANNUNTUYECKOro TUna : paboTh Ne 4
lMpomexyTouHasa aTTecTauns KM (ak3ameH), KNM KomnnekT 3agaHui
dopMa KOHTPONS - 3K3aMeH AN KOHTPOIbHBLIX paboT Ne 3,4

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWwmMn KOHTPONb yCNeBaeMoCTHn

KOoHTponb ycneBaemMoCTU MO AUCUUMIIMHE OCYLLECTBIISETCH C MOMOLLbIO CrneayrLwmx
OLUEeHO4YHbIX CpeacCTB:
HomawHue 3adaHus:




lNo meme 1. NocTaHOBKA OCHOBHbIX 3a4a4 U knaccudnkaumsa ypaBHEHUN C YACTHLIMU NPOU3BOAHbLIMU

Mywko A.B. YpaBHeHua matematumyeckon ¢pusmkm : yuyeb. nocobue / A.B. Mywko, ALl. baes, A.C.
PsabeHko; BopoHex. roc. yH-T. — BopoHex : UINL BI'Y, 2011. — 520 c.

3agaHunsa NeNe 56.4; 56.5; 56.6; 57.4; 57.5; 57.6; 58.2; 58.3; 58.4
1o meme 2. BeedeHue 8 meoputo 0606uweHHbIX hyHKUUU

Mywko A.B. YpaBHeHuss matematumyeckon cumsmkm : yued. nocobue / A.B. ywko, ALl. baes, A.C.
PabeHko; BopoHex. roc. yH-T. — BopoHex : VML BI'Y, 2011. — 520 c.

3apaHua NeNe 63.4; 63.5, 63.6; 64.2; 64.3; 64.4; 65.4; 65.5; 65.7; 65.8; 66.3; 66.4; 66.6;.66.7;.66.8; 67.2;
67.3;67.4; 67.5; 67.6;67.8; 67.9

1o meme 3 [MpeobpasosaHue Pypbe

Mywko A.B. YpaBHeHusa matematmyeckon ¢pusmkm : yveb. nocobue / A.B. Mywko, ALl. baes, A.C.
PsabeHko; BopoHex. roc. yH-T. — BopoHex : UINL BI'Y, 2011. — 520 c.

3apaHusa NeNe 75.4; 75.5; 75.6; 75.7; 75.8; 75.9; 76.2; 76.3; 76.5; 76.6; 767.7
o meme 4. DyHOameHmanbHoe peuweHue

Mywko A.B. YpaBHeHuss matematumyeckon cumsmkm : yuyed. nocobue / A.B. ywko, ALl. baes, A.C.
PsbeHko; BopoHex. roc. yH-T. — BopoHex : VTN BI'Y, 2011. — 520 c.

3apaHusa NeNe 77.2; 78.2; 78.3; 78.4; 78.5; 78.6; 78.7
[To meme 5. [TocmpoeHue 0606WEeHHbIX PeweHUe C MOMOUWbI0 C8epMKU

Mywko A.B. YpaBHeHust matematumyeckon cumsmkmn : yuyed. nocobue / A.B. ywko, ALl. baes, A.C.
PsabeHko; BopoHex. roc. yH-T. — Boponex : UML, BI'Y, 2011. — 520 c.

3apanusa NeNe 71.3; 71.6; 71.7; 71.8
[o meme 6. YpasHeHus cunepbonuyecko2o muna

Mywko A.B. YpaBHeHus matematudeckon usukum : yd4eb. nocobue / A.B. nywko, A[. baes, A.C.
PsbeHko; BopoHex. roc. yH-T. — BopoHex : VTN BI'Y, 2011. — 520 c.

3apgaHuna NeNe 79.2; 79.3; 79.6; 79.7; 79.8; 79.9; 79.10; 79.11; 79.12; 80.4; 80.5; 80.6; 81.2; 81.4; 81.6;
81.7; 81.8

Mo meme 7. YpasHeHusi napabosudyeckoeo muna

Mywko A.B. YpaBHeHuss matematumyeckon cumsmkmn : yuyed. nocobue / A.B. ywko, ALl. baes, A.C.
Ps6eHko; BopoHex. roc. yH-T. — BopoHnex : UM, BI'y, 2011. — 520 c.

3apgaHunsa NeNe 82.1; 82.4; 82.6; 82.7; 82.8; 83.1; 83.2; 83.4; 83.5; 83.6; 83.7; 84.2; 84.3; 84.4

1o meme 8. YpasHeHuUs1 3nn1unmu4Yecko20 muna

Mywko A.B. YpaBHeHus maTtematudeckon ¢usmku : yd4eb. nocobue / A.B. Mmywko, A.O. baes, A.C.
PsabeHko; BopoHex. roc. yH-T. — Boponex : UML, BI'Y, 2011. — 520 c.

3apgaHunsa NeNe 85.1; 85.3; 85.4; 85.5; 85.6; 86.2; 86.3; 86.4

lMepeyeHb BOMPOCOB K 3a4eTy: OLEHKa 3HaHUW NMpu NpoBedeHMM 3ayeTa BedeTcs C y4eToM pesynbrarta
paboTbl B X0e CEMeCTpa, pe3ynbTaToOM BbINOMHEHUSI KOHTPONIBHOW PaboThl U coavn NeEPBOro KOMMOKBMYMa.

MpumepHbIN NepeYeHb 3a4ay ANs KOHTPONIbHOW PaboThbI:

1. MNpuBecTn k KaHOHMYECKOMY BuAay avddepeHuManbHoe ypaBHeEHNEe
Fu(xy) 00U y) Lulxy)  auxy) g
ox? oxoy oy* oy '
2. Hanntn obuee peleHne andepeHumnansHOro ypaBHeHUs
—8ZU(X2’ Y _ 2sin X_azu(x, y) _ cos’ X_azu(xz, Y _ cos X_au(x, y) =0.
OX Oxoy
3. Ncnonbaysa hopmyny, cBA3bIBaOLLYIO OObI4HYIO U 0600LLEHHYO MPON3BOAHbBIE, BEIYMCANTL 0606LLIEHHYIO
npon3soaHyto oT sgn(x® —1).

4. Vicnonb3ys popmyny JlenbHuua BblMMCMTL 0600LLEHHYI0 NPON3BOAHYO OT OYHKLMK
sinx, x<-1;

y(x) =41, -1<x<7;
COSX, X >1.

5. NMyctb ¢(x) € S(R) . BeIACHNTBL, cXoaNTCS N NOCNeaoBaTenbHOCTb %w(g) B S(R).



[MpumepHbIM NepeyvyeHb BONPOCOB
YacTtb 1

1 | Knaccudukaums ypaBHeEHMIN BTOPOro Nnopsiaka B TOMKE, UX NPUBEAEHUE K KAHOHUYECKOMY BUAY.

I'IpMBe,u,eHMe K KaHOHMW4YeCKOMY BuUOy YypaBHEHUA BTOPOro nopdaka C OBYMA He3aBUCUMbIMU

2 nepemeHHbIMU. Knaccudvkaums, 3ameHa nepemeHHbIX, (hopmyrbl CBA3N MeXay kKoaddurumeHTamm.

3 lMpuBeoeHne K KaHOHMYECKOMY BUAY YpaBHEHWst BTOPOro nopsiaka C ABYMS He3aBUCMMbIMU
nepemMeHHbIMU. 'Mnepbonuyecknin TMN ypaBHeHUS.

4 lMpuBegeHWe K KaHOHMYECKOMY BWAY YpaBHEHMSI BTOPOro nopsidka C ABYMSI HEe3aBUCUMbIMM

nepemMeHHbIMU. SNAMNTUYECKMI U Napabonnyeckun TUnbl ypaBHEHWA.

5 lMocTaHoBKa HavanbHbIX, KpaeBbIX N HA4YalnbHO-KpaeBbIX 3a4a4y ansa ypaBHeHMVI B 4YaCTHbIX MPON3BOAHbIX.

BbiBog ypaBHeHus [anamGepa (BonHoBoe ypaBHeHue). MonepeyHble koneGaHus cTpyHbl. paHWYHble

6 YCINOBMWS NS CTPYHBI.

7 BbiBog ypaBHeHuss [Janambepa (BonHoBoe ypaBHeHue). [MpoaonbHble konebaHus ynpyroro CTEPXKHS.
paHn4YHbIEe YCNOBMSA ONsi CTEPXHS.

8 BbiBog ypaBHEHWS pacnpocTpaHeHus Tenna B M3OTPOMNHOM TBEPOOM Tene. YCNoBUSA Ha rpaHuue.

CrauunoHapHoe ypaBHEHNE.

9 | KoppekTHas noctaHOBKa 3agay matemaTtudeckon cmsmku. NMprmep Agamapa.

Onpegenenne cuctembl Tuna Kosanesckow. lNpumepsl. NoctaHoBka 3agaym Koww gns cuctembl Tuna
10 | KoBanesckorn. OnpegeneHve aHanuUTUYecKoW YHKUMM MHOMMX LEeNCTBUTESNbHBbIX MNEPEMEHHbIX.
dopmynuposka Teopembl KoBanesckon (6e3 gokasaTenbcTea).

11 | MNpwumep KoBanesckon.

12 | MpocCTpaHCTBO OCHOBHbIX (PYHKLUMA D .

13 | HenpepbiBHbIE Onepauun B D .

14 | MpocTpaHcTBO 0606LLEeHHbIX dyHKUMIA D’ . Mpumep dyHKuMoHana ns D’ .

15 | Hocutenb n HyneBoe MHOXeCTBO 0006LLEeHHON YyHKUMK. & — dyHKUMS Oupaka. §— dyHKuma Oupaka kak
npegern nocneaoBaTenbHOCTU OCHOBHbIX OYHKLMINA.

16 | PerynspHble n cuHrynsapHele 0606uieHHble dyHkumn. Nlemma gro-bya-Perimonga. [Jokasatenscrso
CUHIYNSAPHOCTU & — dyHKUun Oupaka.

17 | dopmynbl CoxouKkoro.
HenpepbiBHble onepauuu B D'. Onepauus guddepeHuupoBaHus (¢ npumepom). JIMHelHas 3ameHa

18 N
nepemMeHHOoMN.

19 HenpepbiBHble onepaunn B D'. YMHOXeHVe Ha GeckoHeuyHo audpdepeHumpyemMyto pyHKUMIO (C ABYMS
npumMepamu).

20 O606LieHHble NpousBogHble no CoboneBy. [Npumep Ha BbluucneHve 0600LEHHON MPOU3BOAHOMN
KYCOUHO-AMddepeHLMpyeMon PyHKLMK.
CeoicTBa 0000 EeHHBbIX NPOU3BOOHbIX: NIMHENHOCTb, HenpepbIBHOCTb, DOeckoHe4vHas

21 anddepeHUnpyeMocTb, He3aBUCUMOCTb OT nopsiaka anddepeHunpoBaHus, dopmyna JlenbHuua
anddepeHLnpoBaHus npovsBeaeHuns, HepacTekaHue HocuTens npwu 0606LLEHHOM
andpdepeHumnpoBaHuu.

22 | MNpsamoe npomsBeaeHne 0606LLEeHHbIX PYHKLMI. TexHuyeckasi nemma, NnepBoe yTBepXaeHue.

Mpsimoe npowusBeneHne o060OLWEHHbIX YHKUUA. TexHudYeckas Jnemma, BTOpOE YTBEPXKAEHWE.
[okasaTenbcTBO NpuHagnexHoctn f(x)g(y) e D' (R™™).

24 | KoMMyTaTMBHOCTbL NPSIMOro npounssefeHus. Jlemma o NNoTHOCTW.

25 | OcTanbHble CBOMCTBA NPSAMOro Npou3BeneHus.

26 | MNoHsTne ceepTku. [IBa NpMmMepa CyLLeCTBOBaHUSA CBEPTKN OObIYHbIX (OYHKLNNA.

27 | CepTka 0606LLeHHBbIX hyHKUUA. OnpeaeneHme.

o8 CBoucTBa CBEPTKMU: IMHENHOCTb, KOMMYTaTUBHOCTb, AnddepeHuupyemMocTb. MNprmep HecyLLleCTBOBaHNS
CBepTKN 0006LLEHHBIX (DYHKLNNA.

29 | CeepTKa C (PUHUTHBIM PYHKLIMOHAMNOM.
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Tekywimi KOHTPONb npeactaBnsieT cobor nNpoBepKy YCBOeHMs y4ebHOro matepmana
TEOpPEeTUYECKOro 1 NPaKTUYeCKoro xapakrepa, perynspHo OCyLLEeCTBNAEMYIO Ha 3aHATUAX.
Llenb TekyLiero KOHTpons:



OnpepgeneHne ypoBHS CHOPMUPOBAHHOCTUM MNPOdECCUOHANTbHBLIX KOMMNETEHUUNA, 3HaHUU W
HaBbIKOB AeATEeNbHOCTM B 061acTu 3HaHUK, n3naraemMblX B Kypce.

3agaun TeKyLero KOHTpPons: NPOBECTN oLeHMBaHne

1. YPOBHSI OCBOEHUSI TEOPETMYECKMX W MPAKTUYECKMX MOHATUA, HayYHbIX OCHOB
npodeccuoHanbHoON AeATENbHOCTMY;

2. cTeneHn roTOBHOCTU oBy4varoLlerocs MPUMEHSITb TeopeTUyeckue u npakTnyeckme
3HaHUS U MpPOoecCMOoHanNbHO 3HaAYMMYK WHQOPMaUuo, CPOPMUPOBAHHOCTU KOTHUTUBHBLIX
YMEHUMN.

3. nNpuobBpeTeHHbIX YMeEHUA, NPOdEeCCUOHANbHO 3HAYUMbIX ANA NpodeccrMoHanbHON
AEeATENbHOCTMW.

TekylIMA KOHTPONb MpeAHa3HadYeH AN NPOBEPKM Xoda U KayecTBa POPMUPOBAHUSA
KOMNeTeHUM, CTUMynupoBaHus Yyd4ebHon paboTbl obyvyaeMbix W COBEPLUEHCTBOBAHUS
METOAMKN OCBOEHUSA HOBbIX 3HaHUN. OH obecneynBaeTca NpoBEeAEHMEM KOHTPOSIbHON paboTbl
1 NpoBeeHNEM KOMIOKBUYMOB.

B xope KkoHTponbHOW pabotbl obyyatouwemyca Bbligaetca KMM ¢ npakTnyecknm
nepeyHeM 13 NATU 3aJaHnin KU NpegnaraeTcs pewnTb JaHHble 3adaHuns. B xoge BbINOMHEHUS
3aaHNU MOXHO Norib3oBaTbCs NMbON NUTepaTypour, orpaHndyeHme no spemeHn 90 MUHYT.

B xope npoeeaeHus konnokemymoB (Ne 1 — 5 cemecTtp, yactn Ne 2 - Ne 3 6 cemecTtp)
obyvaroulemycs BblgaeTcs nporpamma Kosrokeuyma, 6raHk otBeta u 6unet cC 3agaHueMm.
OtBeT Ha Bonpoc KUM gomxkeH 6biTb gaH 3a 60 MUHYT.

Ecnn Tekywas attectaumsa npoBoOAUTCSA B ANCTAHUMOHHOM hopmMaTte, TO oby4aromincs
AOIDKEH MMETb KOMMbIOTEP M OOCTYN B CUCTEMY «OMEKTPOHHbIA yHMBepcuTeT». Ecnn y
obyvaroulerocss OoTCyTCTByeT Heobxogumoe obopynoBaHve wunu AOCTyn B CUCTEMY, TO OH
06s13aH coobwmTb npenogasartento 06 aTom 3a 2 paboumx gHA. Ha KOHTponbHyk paboTy B
ANCTaHLMOHHOM pexumMe OTBOAUTCS OrpaHnyeHne no BpemeHn 240 MUHYT.

20.2. NpomexyTo4Has atTrecTtayms

MMpomexyToyHasa arrectaums npegHasHadeHa Ans onpeaerieHus YpoBHS OCBOEHUS
Bcero obbema yyebHOM gucuunnuHbl. [pomMexyTodHas aTtTectauus no  AUCUUNIIvMHe
«YpaBHEHNS C YACTHbIMWN NPOU3BOAHLIMUY NPOBOAUTCA B (hOpMe 3a4eTa U SK3aMeHa.

Mpyn npomexyToyHOM aTTecTaumm 5 cemectpa YpOBEHb OCBOEHUS y4eOHOM OUCUUNSIHDI
N CcTeneHb CCHOPMUPOBAHHOCTU KOMMETEHUUN OMNPEAEnsaTCa OLUEHKaMU «3a4YmeHo» WU
«He3aymeHo», KOTopble (hopMUPYOTCS CneayoLwmmMm obpasom:

KoHTponbHass pabota — no 6Ganny 3a Kaxayl nNpaBuUibHO pPELLUEHHYO M3 5 3apad
KOHTpOJSibHOW paboThl. [1py nonyyeHun He meHee 3 6anOB BLICTABASETCA OLEHKA «3a4TEHO».

Konnoksmnym Ne 1 — 5 6annoB 3a nonHbin otBeT no Bonpocy KUM. bannel ot 0 go 5
BbICTaBMIAKOTCA MO KPUTEPUAM OLlEeHMBaHWE KomneTeHumn n3 n. 19.2 (0 — 2 6anna no kputepmsam
OLEHUBaHNS Ha «HeygoBneTBoputenbHo», 3 6anna — «ygoBneTBopuTenbHO», 4 Ganna —
«xopowoy», 5 6annoB — «OTANYHOY ). BO3MOXHO Ha3HavyeHne BannoB C TOYHOCTbIO OO0 AECATbIX.
Mpn nonyyeHun He meHee 50% 6Gannos (0T 2,5 1 BbllE) BbICTABNAETCA OLEHKA «3a4TEHO».
OueHka B bannax coxpaHsieTca Ans AanbHenWwero ncnonb3oBaHnsa Npyu hopMmMpoBaHNN OLEHKN
B 6 cemecTpe.

Kputepum oLleHMBaHNS KOMNETEeHLMIA LLIkana oueHoK
«3auyTeHoO» BbLICTABMSETCS CTYAEHTY, KOTOPbIA MPOYHO YCBOWUI | «3aYTEHO»
npeaycMOTPEHHbIN NporpaMMHbIi maTtepwuarn; NpaBuUIbHO,

aprymMeHTMpoBaHO OTBETU/T Ha BCe BOMPOCbI, C NpuvBEeAeHUEM
npuMepoB; nokasan rnybokne cucteMaTuanpoBaHHbIE 3HAHWS, BriageeT
npyueMamMmm paccyxgeHusa W conoctaBndeT mMaTtepuan u3 pasHbiX
MCTOYHUKOB: TEOPUK CBA3bIBAET C MNPaKTUKOW, OPYrUMW Temamu
AAHHOro Kypca, ApYrmx nsyvyaemblx npeameToB; 6e3 owmnboK BbINOSTHUI
npakTnyeckoe 3agaHue.




Ob6s3aTenbHbIM  YCNOBUMEM BbICTaBMEHHOW OLEHKM SABNSETCA

npaBurbHOE peweHne npeanoXeHHbIX npumepoB (60%)
[ononHUTENbHBIM  YCNOBUEM MOSYYEHUA OUEHKM «3a4yTeHO» MOoryT
cTaTb XOopowwue Yycrnexum npu BbIMOMHEHUM CAMOCTOSTENbHON W
KOHTpONbHOM paboTbl, cuUCTemMaTU4eckass akTmBHas pabota Ha
NEKUMOHHbIX M NPaKTUYECKMX 3aHATUAX.
«He 3ayTteHo» BbicTaBnseTcs cTygeHTy, KoTopbin He cripaBuncs ¢ 50% | «He 3ayTteHo»
BOMPOCOB U 3agaHun buneTta, B oTBeTax Ha Apyrne BONpoOChbl JONYCTUI
CyLleCTBEHHble OLWWMOKN. He MOXeT OTBETUTb Ha [AOMNONHUTESNbHbIE
BOMpPOChHI, NpeaSIoXeHHble NpenogaBaTenem.

MpomexyToyHast aTtTectaumMs 6 cemecTpa MO AWUCUMMNMHE OCYLLIECTBMSIETCS C MOMOLLbIO
cneayloLmxX OLEeHOYHbIX CpeacTB:

MepeyeHb TEOPETUYECKMX BOMPOCOB:

Yactb 2

MpocTpaHCTBO OCHOBHLIX OyHKUMIA S . CxoammocTb B S . BnoxeHne D B S.

HenpepbiBHbIE ONEpauun B S .

MpocTpaHcTBO 0606LLEHHbIX hyHKLMIA MeanieHHoro pocTa S’ . CxogumocTs B S’ . Brioxkenve S’ B D'.
HenpepbiBHbIE OnepaumMm B S’ .

Teopema J1.LLBapua. lNMprumep 0606LeHHON DYHKLMM MEASIEHHOIO pocTa.

®OUHUTHBI hyHKUMOHan n3 D' . MnoTHocTb D B S . BknioueHue D) B S'.

OO WIN|IF

MpeobpasoBaHne dypbe Ha S. Teopema O B3aMMHO OOHO3HAYHOM OTOOpaeHuu npeobpaszoBaHVMEM
dypbe npoctpaHcTBa S Ha cebsa. Cneacreue.

8 MpeobpasoBaHne Pypbe Ha NpocTpaHcTBe S’ .

9 CsolictBa npeobpaszoBaHns Oypbe Ha S’ . Mpumep. YactuuHoe npeobpasoBaHne dyphbe.

10 | MNpeobpasoBaHue dypbe PUHUTHOIO PYHKLMOHaNA.

11 | MNpeobpaszoBaHne Pypbe CBEPTKM.

O606LLEHHbIE peLleHNs YypaBHEHWUI B YaCTHbIX Npou3BOAHbIX. PyHAameHTanbHoe pelleHue. Jlemma o
dyHOameHTaneHoMm pelweHmun. TeopeMma XépmaHaepa (6e3 gokasaTenscrsa).

MocTpoeHne yHOAMEHTANbHOIO pelleHnst Ans obblikHOBEHHOrO AnddepeHLmanbHoro onepatopa. [ea
npumepa.

14 | dyHgameHTanbHOE pelleHve ang oneparopa TennonpoBogHOCTY.

15 | ®dyHoamMeHTanbHOe peLleHne Ang BOSTHOBOro onepartopa npu n=3.

16 | dyHoameHTanbHOe pelleHne ansa onepaTtopa Jlannaca npu n=3.

3apgava Kowwn gns BonHoBoro ypaBHeHusl. CBefeHue knaccuyeckon 3agaun Kowm gns BOMHOBOro
ypaBHeHUs k 0600LeHHoN 3adade Koww.

Hocutenb dhyHOaMeHTanbHOro peleHns BOSIHOBOro onepatopa (Npy n=3). [lononHuTenbHas Teopema
0 cBepTKe. [1Ba cneacTBus.

19 | PeweHune o6o6LweHHOM 3agaydm Kowwm ons BONHOBOro onepartopa. Teopema v crieacTsue.

20 | OObeMHbIn 3anasgbiBaoWwmnn noteHuman. Jlemma n teopema.

21 | lNoBepXHOCTHLIN 3ana3gbiBatoLwmMi NOTEHLMan NpocToro cnos. Jlemma n Teopema.

[NoBEpPXHOCTHLIM 3anasapiBalolnin NoTeHUMan ABoNHoOro cnosi. PeweHne 3agadn Kowwn ans BofTHOBOro
ypaBHeHusa. dopmyna Kupxroda.

23 | PeweHwne knaccuyeckon 3agayuun Kowun ong BONMHOBOMO ypaBHEHUN Npu n=1,2.

12

13

17

18

22

24 | PacnpocTpaHeHue BosH. MpuHumn MNonreHca.

HavanbHo-kpaeBble 3agaun And runepbonuueckux ypaBHeHWUW. MHTerpan aHeprun. EQMHCTBEHHOCTb
peLleHmns.

HavanbHo-KpaeBble 3agjadv Ans rmnepbonuyeckMx ypaBHeHUn. HenpepbiBHas 3aBUCUMOCTb peLUeHus
HavarnbHO-KpaeBomr 3a4a4ymn OT HavanbHbIX AAHHbIX.

25

26




27 | lNMocTaHoBKa knaccmnyeckon 3agadm Kowm onsa ypaBHEeHUSA TENNONPOBOLHOCTU.

CeeneHuve knaccuyeckon 3apaudv Kowwm Ong ypaBHEHUS TeEMmonpoBOAHOCTU K oboblieHHon 3apadve
Koww.

29 | Ob6bemHbIN TENNOBOM NoTeHUMarn. Jllemma o cyuiectsoBaHMM 06bEMHOro TEMMOBOro NoTeHUMana.

30 | O6bemHbIV TEMNOBOW NoTeHuuan. Teopema 06 06bLEMHOM TEMMOBOM MOTEHUMAne.

[MOBEpPXHOCTHbBIA TEMnoBOW noTeHuman. Jlemma O CywecTBOBaHMM MOBEPXHOCTHOIO TEMOBOro
noteHumana.

32 | [NoBepxHOCTHbIN TENMOBOKW NOoTeHUMan. Teopema O NOBEPXHOCTHOM TEMNOBOM NOTeHuuane.

33 | TeopeMa O cyLlecTBOBaHUM peLLeHnst Knaccudeckon 3agayuun Kowm ans ypaBHeHUs TensnionpoBogHOCTMU.
lMepBas HayanbHO-kpaeBasd 3ajada ONsd ypaBHEHWs TEMNOMpPOBOAHOCTW. Teopema O MakCUMyme U

28

31

34
MuHumMyme. CrneacTsus.
Yactb 3

1 "apmoHuyeckue dyHkunn. Jlemma 1.

5 ®opmynbl  puHa. Jlemma 2 06 wuHTerpanbHOM npeactaBneHun  (PyHKUMM € MOMOLLbBIO
dyHOaMeHTanNbHOro peweHus onepaTtopa Jlannaca.

3 OCHOBHble CBOMCTBA rapMOHNYECKNX OYHKLNIA

4 YT1BepxaeHue 2 o 6eckoHeyHon anddepeHumpyemMocT rapMOHUYECKON hyHKLNN.

5 Teopema 1 0 cpegHeM apudMETUHECKOM rapMOHNYECKON PyHKLMM

6 Teopema 2 0 MakCMmMyme U MUHUMYME rapMOHNYECKON (PYHKLMMN.

7 MpeobpasoBaHusa mHBepcun M KenbBuHa. Jlemma 4 o6 ycTpaHumon ocobeHHocTU. Teopema 3 o
noBeAeHWUN rapMOHUYECKON PYHKLMN Ha BECKOHEYHOCTH.

8 Teopembl €OMHCTBEHHOCTUM pELUeHUA BHYTPEHHEW W BHewHen 3agad [dupuxne Ans ypaBHEHWs
Ilannaca.

9 Teopema 5 0 paspeluMmMocT BHYTPEHHEN 3ajayn HenmaHa ons ypaBHeHus Jlannaca.

10 Teopema 6 0 egMHCTBEHHOCTU peLleHns BHELLHEN 3ada4m HelimaHa anga ypaBHeHus Jlannaca.

11 ®yHkuma NpuHa 3agaym Oupuxne.

12 Ceonctsa yHkuun NpuHa.

13 MocTpoenune dyHKkumn [NpuHa 3agayum Qupuxne anga ypasHeHus Jlannaca B wape.

MpomexyToyHas aTrectauusa npeaHasHadeHa Onsi onpeaeneHnst YpoBHS OCBOEHUS
Bcero obbema yyebHOM gucuunnuHbl. [pomMexyTodHas aTtTectaums nNo  OUCUUNIIMHE
«YpaBHEHUS C YACTHbIMU NPOM3BOAHLIMUY NPOBOAUTCS B hopMe 3a4eTa 1 3K3aMeHa.

lMpomexyTodyHaa artTecTauusi, Kak npaBuSio, OCYLLECTBNSIETCA B KOHLE CEeMecCTp.
PesynbTaTthl TekyLwen atrectauumn obyyatoLeroca nNo pewennto kagegpbl MOryT ObiTb yYTEHbI
npu npoBedeHUN NPOMEXYTOYHOM aTtTectaumn. [lpu Hecornacum cTygeHTa, emy gaetcs
BO3MOXHOCTb NMPONTU MPOMEXYTOUHYI0 atTecTaumio (6e3 yyeta ero Tekywmux aTrectauun) Ha
o6LWMX OCHOBaHUSAX.

Mpn npoBeaeHMn 3adeTa YYUTLIBAKOTCS pe3ynbTaTbl OOHOM KOHTPOSIbHOW paboTbl u
pesynbTaTbl NEPBOro KOMMOKBMyMa. [Nsa nonyyYeHns OLEHKN «3a4TeHO» Ha 3ayeTe B KOHue 5
cemecTpa y oby4aroierocst 4OMKHbI UMETbCS UM OLIEHKN «3a4TEeHO» MO KOHTPONbHON paboTte
n konnokemymy Ne 1 unu CTyOeHT OOIMKEH OTBETUTb HA COOTBETCTBYHOLLME BOMPOCHI B X04€
npoBeaeHns 3a4eTa.

Mpn npoBeoeHMM SK3aMeHa Y4YMTbIBAKOTCA pe3ynbTaTtbl TPeX KOMJIOKBUYMOB WU
Yy4MTbIBAaE€TCHA BbICTaBMnsiemMas npenogaBaTesieM oOueHka 3a paboTy B Xode MNpakTU4eCcKMX
3aHATUN.

Ecnn y oby4vatowerocs eCcTb MNOMOXUTENbHbIE OLEHKM MO TPEM KOJINOKBMYMaM W
nonoxuTenbHass oueHka paboTbl B xoge 00y4eHMs No npakTuke, TO OLEHKa MO 3K3aMeHy
BbICTaBIIAETCA Kak cpeaHee apudMeTUyYeckoe AaHHbIX YETbIPEX OLLEHOK C OKPYrNeHne AecATbiX
aonen no matemaTu4eckum npasunam. Ecnu obyyarowmnncs He nMeeT NoNOXUTENbHON OLEHKN
Nno KakoMy-nnbo KOMMOKBUYMY WIM MpPaKTUKE, UKW He COrflaceH C 3TOW OLEHKOW, OH MOXeT
OTBETUTb HAa COOTBETCTBYHOLLME BOMPOCHI B XO4€E 3K3aMeHa.




Kputepum oueHMBaHnsa KoMneTeHLnn

LLikana oueHok

O6yvatowmnnca He BrnageeT ocHoOBaMn y4ebHO-NpPOrpaMmMHOro
mMaTepuana, o6Hapyxun npobenbl B 3HAHUAX OCHOBHOIO
y4yebHO-nporpamMmMHOro mMartepuana, AONyCTUI
NpYHUMNManbHble OWMOKM B BbINOIHEHUM NPEeaYyCMOTPEHHbIX
nporpamMmon 3agaHun.

«HeynoBneTBopUTENbHO»

O6yvarowmnca BnageeTr 3HaAHUAMU OCHOBHOrMO  y4ebHo-
nporpaMMHOro martepvana B obbeme, Heobxoaumom Ansi
aanoHenwen y4ebbl M npeactodwen  pabotel Mo
cneunanbHOCTW, CrpaBuics C  BbIMOfAHEHNEM  3afaHun,
NpegyCMOTPEHHbIX  NPOrpamMMon, 3HAKOM C  OCHOBHOM
nuTepaTypon, pekoMeHAoBaHHOM NporpammMmon. Kak npasurno,
oueHka "yOoBneTBOPUTESIbHO" BbICTaBMSAETCA CTydeHTawm,
OONYCTUBLLUMM MOrpPeLLUHOCTU B OTBETE Ha 3K3aMeHe M npwu
BbINOMHEHUN 3K3aMEHALMOHHbIX 3afaHun, HO obnagatoLmm
HEOOXOOUMbIMW  3HAHUAMM LN UX  YCTPAHEHUs  noA
PYKOBOLCTBOM npenogasaTens. OueHka
«yOOBNETBOPUTENbHO» BbLICTABMSAETCHA, €CNM CTyOEHT 3HaeT
BCE onpenenexus no KOHTPOJSTbHO-U3MEPUTESNTIbHOMY
Martepmany M MOXeT pelunTb XOTs Obl OAMH MpPaKTUYECKUI
npumep

"YpoBneTBoputesibHO"

O6y4vatowmnmnca nonHOCTbI BfiageeT  3HaHUSAMKU  y4ebBHo-
NporpaMmMHOro maTtepuana, yCrneLHo BbIMNOJTHUN
npeayCcMOTPEHHbIE B NporpamMmMe 3agaHusi, yCBOMU OCHOBHYHO
nutepartypy, pekomeHaoBaHHyt0 B nporpamme. Kak npasuno,
OLleHKa "xopowlo" BbICTaBNseTcA CTygeHTam, MoKasaBLIUM
CUCTEMATUYECKUI XapaKTep 3HaHWA N0 AUCUUMNIINHE U
CNocobHbIM K MX camocTosaATenbHoMmy. OueHKa «XOpOLLO»
BbICTaBNAETCS CTYAEHTY, eCnv OH MpaBUIIbHO M B MOSTHOM
obbeme OTBETMN Ha BCE TEOPETUYECKNE BONPOCHI Buneta, HO
A0NyCTUN NOrPELIHOCTN B NPAKTUYECKMUX NpUMepax

"Xopowo"

OueHka «OTNTNYHO» BblCTaBnsgeTcs obyvarowmmces,
0BOHapyXMBLUUM BCECTOPOHHEE, CcUCTEMaTUYeCcKoe U rnybokoe
3HaHue y4yebHO-nporpammMHoOro Martepuana, yMeHune
cBoboaHo BbINOMNHATb 3agaHuvs, npegyCMOTPEHHbIE
nporpaMmon,  YCBOMBLUEMY  OCHOBHYK  nporpaMmmy Wu
3HaKoOMOMY C AOMONHUTENbHOMN nntepaTypown,
pekoMeHOoBaHHOW nporpaMmmon. Kak npaBurno, oOueHka
"oTNNYHO" BbICTaBNsIeTCA cTyaeHTam, YCBOUBLUUM
B3aMMOCBSI3b OCHOBHbIX MOHATUMA AUCUUNMNUHBI B UX 3HAYEHUN
ansa npuobpetaemon npodpeccuun, nNposABMBLLUMM TBOPYECKUE
CNOCOBHOCTM B MOHUMAaHWUWU, M3MNOXEHUM U UCMOSIb30BaHUU
yyebHo-nporpammHoro  matepuana. OueHka «OTSIMYHO»
BbICTaBMNSAETCSA, ECNN CTYAEHT B NONTHOM 06beME 1 NpaBUIIbHO
OTBETUST Ha BCE BOMPOCbI KOHTPOSIbHO-U3MEPUTENBHOIO
MaTepuana (Kak Ha TeopeTUYeCKyto, Tak U Ha NPaKTUYECKyLo
yacTtu)

"OTnn4yHoO"




