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6. CocrtaButenu nporpammbl:_nywko AHapen BnagumupoBud, [okTop dusmko-
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8. YuebHbIn roa: 2022/2023 Cemectp(bl): 5.6



9.llenn n 3apayum y4e6HON ANCLUNIIUHDBI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S611s1K0MCs:

- O3HaKOMIIeHWe CTYAEHTOB C OCHOBHbIMW MOHATUAMW W MeTodamMu Teopuu
AnddpepeHumanbHbIX YpaBHEHUN C YACTHLIMW NPOU3BOLHbLIMU;

- BblpaboTKa HaBbIKOB peLUeHui CTaHAAPTHBIX KpaeBblX 3a4a4 MaTteMaTn4eckon OU3NKK;

- [JaTb  KayeCTBEHHble MaTemMaTuyeckme U  eCTeCTBEeHHO-Hay4Hble  3HaHuS,
BoCTpeboBaHHbIE 06LLECTBOM;

- N3y4eHne OCHOB Teopun 0606LLEHHBIX (PYHKLNA U X MPUMEHEHNS NS peLleHns 3aaad
YpaBHEHUN MaTemMaTUYeCKON (PU3NKK;

- JaTb COBpPEMEHHble TeopeTnyeckne 3HaHus B 00nacTu ypaBHEHWA MaTeMaTU4eCKoM
dU3NKM M MpaKTUYECKMEe HaBblkW B pPELIeHWM WU UCCneaoBaHMM  OCHOBHbIX  TUMOB
AnddpepeHuUmanbHbIX YpaBHEHUN C YACTHLIMW NPOU3BOLHbBIMU;

- chopmmpoBaTb counarbHO-NIMYHOCTHbIE KayecTBa BbIMYCKHWKOB:
LeneycTpeMIIeHHOCTb, OPraHW30BaHHOCTb, Tpygontobune, KOMMYHWKabenbHOCTb, YMeHue
paboTaTb B KOSINEKTMBE, OTBETCTBEHHOCTb 3a KOHEYHbIN pe3yrnbTaT cBOen NpodeccruoHanbHom
AEeATEeNbHOCTU, CMOCOBHOCTU CaMOCTOATENbHO MpuobpeTaTb M NPUMEHATb HOBblE 3HAHUS U
YMEHMUS.

3adayu y4yebHoU OuCyUMNIUHbI:

- YMeHue KnaccudpuumpoBatb M NPUBOAUTE K KAHOHWUYECKOMY BWUAY YpaBHEHUS C
YaCTHbIMU NPOUN3BOAHbLIMMU;

- CNOCOBHOCTb MPUMEHEHUS OCHOBHbIX METOA0B UCCIeA0BaHNSA pPeLleHNn HayarbHbIX U
Ha4vanbHO-KpaeBbIX 3a4a4y AN ypaBHEHWU C YaCTHbIMU MPOU3BOAHbBIMU;

- CNOCOBHOCTb NPUMEHEHNA METOAOB MaTeMaTUYeCKoro MOAENMPOBaHUS NPU U3y4yeHnn
peanbHbIX MNPOLECCOB W OOBLEKTOB C LEMbld HaxoXaeHuss 3(P@EKTUBHbIX peLLeHni
obLeHay4YHbIX 1 NPUKIaaHbIX 3a4ad LWMPOKOro npoduns.

10. MecTo y4yeb6HOM aucuunnuHbl B CTpykType OOI

OucumnnuHa «YpaBHeHUst MaTtematuyeckon  (pusmkm»  oTHocuTca K bnoky 1
Ob6gasaTtenbHon 4actn, T.e. 4BndeTca ob6dA3aTenbHON AUCUMNNMHOM  ONs  U3yYeHus
obyvarowmmmucs.

[Ana ero ycnewHoro OCBOEHMS HeOOXOAMMbl 3HaHUS U YMEHUsl, NPUOOpPEeTeHHble B
pesynbtate oOy4yeHWa nNO MpeAwecTBYOWMM AUCUUNNIMHAM: MaTeMaTU4yeCcKUn  aHanms,
KOMMMNEKCHbIN  aHanus, QYHKUMOHaNbHbIM  aHanun3, anddepeHumnancHble  yYpaBHEHUS,
TeopeTnyeckas MexaHuka.

CtyoeHT pomkeH cBoboaHO BnageTb MaTeMaTUYECKMM aHanu3om, Teopuen psnos,
Teopnen qYHKUMA KOMMMEKCHON MEepeMeHHOW, aneMeHTaMn nuMHenHown anrebpbl, obnagatb
MOMHBIMWN 3HAHNSAMMW Kypca OBObIKHOBEHHbIX AnddepeHunanbHbIX YPpaBHEHUIN, 3HAHNSAMIN TeOpUA
nHTerpanos Jlebera, Teopun 6aHaxoBbIX U TMNLOEPTOBLIX NPOCTPAHCTB.

3HaHMe MeTOAOB M3YYEeHUs1 pelleHUMr HaBasibHbIX W HayanbHO-KpaeBbiX 3ajad nns
YPaBHEHUN C YaCTHbIMW MPOM3BOAHbIMU ABNSAETCA 6a30BbIM MPU U3YHYEHUM MaTEMaTUYECKMX
MoAenen pasnnyHbiX U3NYECKUX, XUMWUYECKMX, BMONOorMyeckux, coumnarnbHbIX NPOLECCOB.
Kpome Toro, ypaBHEHUS C YaCTHbIMU NPOU3BOAHLIMM U 3a4a4yM N5 HUX ABMASIIOTCA OTAENbHbIM
COBPEMEHHbLIM ANHAMNYECKN pa3BUBAOLLMMCA pasgernioMm MaTteMaTUYeCcKon HayKu.
OucumnnuHa saBnseTca npeawecTBylowen Ans KYpCOB METOAOB BbIMUCEHUN, MeXaHUKK
CMMOWHON  cpedbl, MaTeMaTU4YeCKoro  MOAENUPOBAHUS,  KOHUENUUW  COBPEMEHHOrO
€CTECTBO3HaHUs, BCEX creumarnbHbIX KypCoB, N3yyaroLmx 3agadn mateMaTtmyeckomn punsnkm

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNNuHe/MoAaynio (3HaHWUA, yMeHwus,
HaBblKW), COOTHECEHHbIe C NIaHUPYEMbIMU pe3yribTaTaMuM OCBOeHUsi 06pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUMSAMMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:



Kog HaseaHune komneteHuun | Kog(bl) MHankaTop(bl) lMnaHvpyemble pesynbTaThl 00y4yeHus

YK-1 CnocobeH YK-1.1 AHanusnpyet 3HaTb: Kak aHanuaMpoBaTb NpPobGNeMHYHO

OCYLLECTBNATb MOWUCK, npobnemMHyto CUTyauulo Kak CucTemy, BbISBNAS ee
KPUTUYECKNIA aHann3 un CUTyauMIo Kak COCTaBMsOLLNE U CBSI3b MEXAY HUMM.
CUHTE3 MHbopMmaLnK, cUCTeMy, BbIABNAS
NPUMEHATb CUCTEMHbIN ee cocTasnswwme | YMeTb:  aHanusupoBaTb  NpobnemHyto
noaxopn, Ansi peLieHus N CBSA3b MeXAY CUTyaumlo  Kak CUCTeMy, BbISIBNAA ee
nocTaBneHHbIX 3adad HUAMUA. COCTaBMnsoLMNE N CBSA3b MEXAY HUMMN.
Bnagetb: meTogamuM  MO3BOMSIOLLUMMU
aHanusmpoBaTb MPOBGNEMHY0 CUTyauuto
Kak CUCTeMY, BbISIBISIA €€ COCTaBMSOLWME U
CBSI3b MEXAY HUMMU.
YK-1.2 | Wcnonb3ysa nornko- | 3HaTek: Kak ncnonb3ys NOrNKo-
METOLONOMMYECKNA | METOLONOMMYECKNI WNHCTPYMEHTapu,
WHCTPYMEHTApWI, | KPUTMYECKM oueHuBaTb HaJEeXHOCTb
KpUTMYECKN WUCTOYHMKOB WH(OpMaLmMK, COBPEMEHHbIX
oueHnBaeTt KOHLlenumm pmnocodckoro n coumansHoro
HaZEeXHOCTb XapakTepa B CBOeln npeameTHon obnactu.
NCTOYHMKOB
nHdopmauum, YmeTb: ncnornb3ys noruvko-
COBPEMEHHbIX MEeTOAONMOMMYeCKNM NHCTPYMEHTapun,
KOHUenumn KpUTUYECKN oueHnBaTb HaEeXHOCTb
nnocodcKoro U | UICTOYHUKOB  MHGOPMaLMK, COBPEMEHHbIX
coumanbHoro KOHUenumi hmnocogckoro n coumarnbHOro
XapakTepa B CBOEN | xapakTepa B CBOel npegmeTHon obnacrtu.
npegmeTHON
obnactw. Bnagets:  metogamMum  NO3BONSOLLUMYU
ncnonb3ys NOrNKo-MeToA0N0MMYECKUN
WHCTPYMEHTapUN, KPUTUYECKN OLEHMBAET
HaOEeXHOCTb  WUCTOYHUKOB  MHopMauuu,
COBPEMEHHbIX KOHLenumi omnocodckoro u
coumanbHOro Xapakrepa B cBoe
npegmMeTHon obnacru.

OrlK-1 | CnocobeH OlMnK-1.1 | O6bnapaet 3HaTb: 0a3oBble TMOHATMA B 0bnacTu
KOHCYNbTUPOBATb n 6asoBbiMU MaTEMaTUYECKNX N ECTECTBEHHBIX HayK
ucnonb3oBaTtb 3HaHMAMMU,
dyHOaMeHTanbHble Nony4YeHHbIMU B | YMeTb: ucnomnb3oBatb 0a30Bble MOHATUA U
3HaHMa B obnactu obnactu mMeToabl M3 obnactM maTeMaTU4eckux u
MaTemMaTu4ecKoro MaTeMaTU4YEeCKUX W | eCTECTBEHHBIX HayK.
aHanmsa, KOMIMEKCHOro (Mnn)

" PYHKLUMOHANBHOTO €CTECTBEHHbIX Bnagetb: 6a3oBbiMM MeTOogamu 13 obnactu
aHanmaa, anrebpbl, HayK. MaTEMATUYECKMUX N €CTECTBEHHbIX HayK.
aHanuTu4eckom OlK-1.2 | Ymeer 3HaThb: Kak ncnonb3oBaTthb
reomeTpuu, ucnonb3oBaTb MX B | (byHAAMeEHTanbHble 3HaHWs K3 obnactu
anddepeHumnansHom npodeccnoHanbHO | MaTemMaTMyecKMx M eCTECTBEHHbIX HayK B
reomeTpun " N feaTensHoCTH npodeccroHanbHoOn AeATenbHOCTH.
Tononoruu,

andbdepeHumanbHbIX YMeTb: NpuUMeEHsTb  (byHOaMeHTanbHble
YPaBHEHWUW, OUCKPETHOWM 3HaHMA M3 00nacTu MaTteMaTU4ecKkux Mu
MaTeMaTuKu n €CTEeCTBEHHbIX HayK B Npod)eccuoHanbLHon
MaTeMaTn4eCcKomn OEeATENBHOCTMW.

NOrvkKu, Teopun

BEPOSATHOCTEWN, Brnagetb: meTogamMuM  MO3BOMSAOLLMMMU
MaTemMaTn4eckon ncnonb3oBaTb (PyHAAMEHTasbHblE 3HaHMWS
CTaTUCTUKN n "3 obnactu MaTemaTn4ecKnx "
cnyvavHbIX NpoLEeccos, €CTEeCTBEHHbIX HayKk B NpodeccuoHansHomn
YNCMNEHHbLIX  METOAOB, OEATENbHOCTH.

TeopeTn4eckon OrK-1.3 | Nmeet HaBbIKV | 3HaTb. KaK BblIGMpPaTb MeTOAdbl pelleHus
MeXaHNKN B BblbOpa MeToOoB | 3agad nNpodyecCUOHanbHOM AeATENbHOCTM
npodeccMoHarnbHomn peLueHus 3ajay | Ha OCHOBE TEOPETUYECKUX 3HAHUN.
OesaATenbHOCTH. npodgeccnoHansHo

N O0esaTenbHOCTUN Ha
OCHOBE

YMeTb: BbiGUpaTh METOObl pelleHns 3agay
npodeccuoHanbHON  OeATEeNbLHOCTM  Ha




3HaHUN.

BblGOpa MeToaoB
npodeccuoHanbHom
OeATernbHOCTU Ha OCHOBE TEeOpPETUYEeCKUX

TEOpPEeTUYECKMX OCHOBE TEOPETUYECKNX 3HAHUMA.
3HaHUN.
Bnagetb: HaBblkamu
peleHns 3apay

12. O6beM AUcUUNIUHbI B 3a4eTHbIX eaMHMuax/vyac. — 7 / 252.

Popma NnpoMeXXyTOHYHOM aTTecTaumm 5 cemecTp — 3a4eT, 6 cemecTp — 3K3ameH

13. TpypoemkocTb No Buaam y4yebHou paboTbl

TpyaoemMKoCTb
Bupg yyebHoi paboTbl Bcero o cemecTpam
5 cemecTp 6 cemecTp
KoHTakTHas pabota 140 72 68
nekumm 70 36 34
npakTnyeckue 70 36 34
B TOM YuUCne:
nabopartopHble
KypcoBasi paboTta
CamocTtosaTensHas paborta 76 36 40
MpomexyToyHas aTTectaums 36 3ayer 3K3ameH — 36
WToro: 252 108 144
13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peannsauus
pasgena
HaumeHoBaHwue pasgena OUCLMNIUHBI C
CopepxaHue pasgena AMCUnninHbI
ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-Kypca,
OYMK *
1. Jlekuum
1.1 lMocTtaHoBKa OCHOBHbIX | Knaccudukaumss ypaBHeHU B YACTHbLIX NPOU3BOAHLIX
3agay M Kraccudukauus | BTOPOro nopsigka.
ypaBHEHUN C 4YaCTHbIMU | BbIBOA  OCHOBHbLIX  ypaBHEHMM  MaTemMaTU4eckown
NpOn3BOAHBIMYU PU3MKN, NOCTAHOBKA NPaHUYHbIX YCITOBUMN.
KoppekTHasa nocTaHOBKa 3aga4y MaTemaTuyeckon
dur3mKK.
Cuctembl Tvna Kosanesckon. Teopema KoBaneBsckow.
1.2 Beenexve B TEOpUIO | MpoCTPaHCTBO OCHOBHLIX pyHKUMA D . MpoctpaHcTBO
0606LeHHbIX (hyHKLMA 0606LeHHbIX yHkumin D’ . HenpepbisHble onepauuu
B8 D n D'. MpocTpaHCTBO OCHOBHBLIX (OYHKUMIA S . -
MpocTpaHcTBO O0OOLEHHBbIX YHKUUA MeOSIEHHOro
pocta S'.
13 Mpeobpasosarue Pypbe Mpeo6Gpasosarme dypbe B Su S'. Ero ceoiicTaa. -
1.4 dyHaameHTansHoe dyHaameHTanbHoe  pelleHue. dyHOamMeHTarnbHble
pelleHve peleHns ANns KOHKPETHbIX OnepaTopoB B YacTHbIX -
NPOU3BOAHbIX.
1.5 MocTtpoeHne 0606LeHHbIX | Mpamoe npousBeaeHre 0606LEHHbIX YHKUUA N ero

peLeHnn C NOMOLLIbIO

CBOMWCTBA.




CBEepTKU CsepTka 06006LLeHHbIX (PYHKUWIA U ee CBOWCTBA.
PelieHne ypaBHEHUM B 4acCTHbIX MNPOU3BOAHLIX C
npaBoK YacTbto B 0606LLEHHbIX OYHKLNSAX.

1.6 YpaBHeHus 3apgada Kowwu ons BOrHOBOro oneparopa.
rmnepbonunyeckoro Tuna 3anasgpiBatoLlme noTeHumansl.
HavanbHo-kpaeBble 3agjaun ana runepbonuyeckmx
ypaBHeHun. WHTerpan aHeprun. EAQMHCTBEHHOCTb
peweHus. HenpepbiBHas 3aBUCMMOCTb peELUEHUMA OT
HayvanbHbIX JAHHbIX.
1.7 YpaBHeHus 3apava Kowwn pgnsa onepartopa TennonpoBOOHOCTW.
napabonunyeckoro Tmna TennoBble NoTeHUManbI.
lMepBas HauvanbHO-KpaeBas 3ajaya Ans ypaBHEHWsI
TEeNnnonpoBogHocTN. TeopemMa O MakcUMyme U
MuHMMyMe. CneacTBMe O €AMHCTBEHHOCTY PELLEHNS.
1.8 YpaBHeHus lapmoHnyeckne  dyHkumn. OCHOBHble  CBOWMCTBA

ANNMNTUYECKOro Tuna rapMoHudeckux yHkuun. TpyHUMN MakcuMyma u
MUHMMYMa, TEOPEMA O CPEOHEM.

MpeobpasoBaHua uHBepcun u KenbBuHa. Teopembl
€[VMHCTBEHHOCTU peLUeHusl KpaeBbIX 3agad Aans
ypaBHeHus [lyaccoHa
®OyHkuma puHa 3agaun [Oupuxne ans ypaBHEHUS
Jlannaca. Ceonctea dyHkumm [puHa.
PewweHune 3agaun OQupuxne ansa ypaBHeHus Jlannaca B
Lwape.
HekoTopble cBefeHWsi O peLUeHUsX KpaeBbix 3ajad
ana ypaeHeHus [MyaccoHa. lNMpeactaBneHnst peleHnn
KpaeBblX 3adad Aans ypaBHeHust [lyaccoHa u4epes
PyHKUMM [pyvHa COOTBETCTBYHOLWMNX 3adad Aans
ypaBHeHus Jlannaca. HetoTOHOBbI NOTEHLManbI.
Teopema Pucca. Mpoctparctea W*(QQ) n W; (Q).
O6OOLLEHHbIE  pelleHns  KpaeBblX 3agjavy  ang
ypaBHeHus [NyaccoHa B orpaHnyYeHHbIX obnacTsix.
2. MNpakTnyeckue 3aHATUA
2.1 MocTtaHoBKa OCHOBHbIX | Knaccndukauusa ypaBHEHWUIA B YaCTHbIX MPOW3BOLHbIX
3ajad M Knaccudukaumsi | BTOpOro nopsiaka.
ypaBHEHUA C 4acTHbiMM | KOoppekTHas nocTaHoBKa 3adady  MaTemaTuyeckomn
NPOVN3BOLHbIMU PU3NKN.
KoHTponbHas paboTta
2.2 Beenexve B Teopuio | MpocTpaHCcTBO OCHOBHbLIX pyHKuMin D . MpocTpaHcTBo
0606LLEeHHbIX (hyHKLWIA 06061eHHbIX yHKkumin D’ . HenpepbigHble onepauun
sDuD.
MpOCTPaHCTBO OCHOBHbLIX yHKUMI S . MpocTpaHCTBO
06006LLEeHHBbIX OYHKLMI MeaIEHHOrO pocTa g
KoHTponbHas pabota
2.3 Mpeobpasosanue Pypbe Mpeo6pazosarune dypbe B Su S'. Ero ceoiictsa.
2.4 dyHpameHTanbHoe dyHpameHTanbHoe — pelleHne.  PyHoameHTanbHble
pelleHne pelleHns ANnst KOHKPETHbIX OMNepaTopoOB B YacCTHbIX
NPOU3BOAHBIX.
25 MocTpoeHne o0606LWeHHbIX | MpsiMoe npousBeneHne 000OLLEHHBIX (DYHKUMIA U €ro
peLeHnn C NOMOLLbIO | CBOMCTBA.

CBepTKn CsepTka 06006LLeHHbIX (PYHKUWIA 1 ee CBOWCTBA.
PeweHne ypaBHEHMM B YacCTHbIX MPOU3BOAHLIX C
npaBovi YacTbio B 0606LLEHHbIX PYHKLUSIX.

2.6 YpaBHeHus Bagava Kowwm ons BONHOBOro onepaTopa.

rmnepbonunyeckoro Tuna

B3anasgbiBaoLwme noteHymansi.

HavanbHo-KpaeBble 3agaun Ans  runepbonmMyeckmx
ypaBHeHun. WHTerpan aHeprun. EAMHCTBEHHOCTb
peweHus. HenpepbiBHas 3aBUCMMOCTb peLUeHUn OT
HaYvanbHbIX JAHHbIX.




2.7 YpaBHeHus 3agavya Kowwm pna onepatopa TennonpoBOLHOCTW.
napabonunyeckoro Tmna TennoBble noTeHUMan.I.

lMepBas HauvanbHO-KpaeBas 3ajaya Afs ypaBHEHWsI
TEnnonpoBOAHOCTM. TeopemMa O Makcumyme U
MUHUMYME. Cne,u,cname O €JNHCTBEHHOCTU peELLEHNA.
KoHTponbHasa pabota

2.8 YpaBHeHus MapmoHnyeckne  dyHkumn. OCHOBHbIE  CBOWCTBA
ANMAMMNTUYECKOro Tuna rapmMoHu4eckmx yHkumin. [puHUMN Makcumyma wu
MUHMMYMa, TEOPEMa O CPEOHEM.

MpeobpasoBaHua uHBepcun u KenbBuHa. Teopembl
€0VHCTBEHHOCTM peELLeHNs KpaeBblX 3agady Ans
ypaBHeHus NyaccoHa

OyHKuna [puHa 3agaun Odupuxne Ang ypaBHEHUS
Jlannaca. CsowictBa oyHKUuK [MprHa.

PeweHne 3agauv OQupuxne ansa ypasHeHua Jlannaca B
wape. -
HekoTopble cBedeHWss O pelueHnsX Kpaesblx 3agad
Ans ypaesHeHus [lyaccoHa. NMpeactaBneHus pelueHun
KpaeBblX 3agady Aans ypasBHeHus [lyaccoHa udepes
dyHKUMM [pyvHa COOTBETCTBYIOWMX 3agad and
ypaBHeHus Jlannaca. HeloTOHOBbBI NOTEHUMankbI.

Teopema Pucca. Mpoctparctea W*(QQ) u W; ().

O6O0OLLeHHbIE  pelleHus  KpaeBbIX  3ajady  ansd
ypaBHeHus [lyaccoHa B orpaHn4YeHHbIX obnacrsx.

3. llabopaTopHble 3aHATUSA

3.1

3.2

13.2. Tembl (pasaenbl) QUCUUNIMHBI U BUAbI 3aHATUN

Buapbl 3aHATUI (KONMYECTBO YacoB)
Ne HavmeHoBaHue TeMbl
CamocTosiTenbHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble pa6ota Bcero
MocTaHOBKa OCHOBHBbIX
1 3agay um KJ‘I?CCM(*)VIK&\LI,VIFI 12 8 13 33
YPaBHEHUM C YaCTHLIMU
NPOV3BOLHbIMU
BeBegeHve B Teopuio
M 22
0606LLEHHbIX YHKLMI
MpeobpasoBaHue Pypbe 4 4 4 12
4 dyHaameHTansHoe 4 4 4 12
pelleHne
MocTpoeHune
5 | 0606LWeHHbIX peLlleHnn ¢ 10 12 12 34
NMOMOLLbIO CBEPTKU
6 YpaBHeHus 8 8 12 o8
rmnepbonunyeckoro Tuna
7 YpaBHeHus 6 6 8 20
napabonnyeckoro Tmna
g | YpaBHeHus 20 20 15 55
ANNMNTUYECKOro TMna
Wtoro: 70 70 76 216

14. MeToguyeckme ykasaHusi Ans oGy4yaroWmxXcsa NO OCBOEHUI AUCLMUMIUHLI. B
npouecce npenogaBaHUs AUCUMMINHBI UCMNONb3YKTCA Takue Buabl y4ebHouW paboTbl, Kak
NEeKUnn, npakTUYECKMe 3aHATUS, a Takke pasnuMyHbie BuAbl CAMOCTOATENbHOM paboThbl
obyvarowmxca. Ha nekuusax pacckasbiBaeTcsl TEOPeTUYEeCKMn maTtepmar, Ha NpakTUYecKux
3aHATUSX peLlatroTcs NpMMepbl No TeopeTuyeckoMy Matepuarny, NPOYUTaHHOMY Ha NEKLMUSIX.

Mpn n3yveHnn kypca «YpaBHEHNSA C YaCTHbIMW NPOU3BOAHLIMKUY OBy4vatommes crneayet
BHUMAaTENbHO CNyLlaTb Y KOHCNEKTUPOBATbL MaTepuarn, nsnaraembli Ha ayauTOPHbIX 3aHATUSAX.




Ona ero noOHMMaHMs WU  KA4YeCTBEHHONO YCBOEHUA  peKkoMeHayeTca  cregytowas
nocnegoBaTenbHOCTb AENCTBUMN.

1. Tllocne kaxgonm nekuMum CTydeHTaM peKkomeHnayeTcss noapobHo pasobpaTtb
NPOYMTaHHbIN TeopeTUYecKUn MmaTtepuan, BblydUTb BCe onpedeneHns v opMynMpoBKU
TeopeM, pa3obpaTb NpMMepsbI, peLleHHble Ha nekumun. MNepeq cnegyowien nekuymmn obssatensHo
NOBTOPUTb MaTepuan npeablayLen nekumnmn.

2. lepen npakTUyYecknm 3aHATUMEM 00A3aTenbHO MOBTOPUTH NEKUMOHHBLIM MaTtepuan.
lMocne nNpakTUYecKoro 3aHATUS elle pas pas3obpaTtb pelleHHble Ha 3TOM 3aHATUK NPUMEpHI,
rnocrne 4Yero NPUCTYNUTb K BbIMNOMHEHMIO AOMALUHEro 3agaHusa. Ecnv npu peweHnn Npumepos,
3aflaHHbIX Ha OO0M, BO3HUMKHYT BOMpPOCHI, 06A3aTenbHO 3agaTb Ha criefyowemM npakTu4eckom
3aHATUN NN B NPUCYTCTBEHHBIM Yac npenogaBaTternto.

3. MNpn nogroToBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE NMOHATUS MO TEMawM,
n3yunTb Npumepsbl. Pewwasn 3agayv, npeaBaputenbHO NOHATb, KAKOWM TEOPETUYECKMI MaTepuan
HY)XHO UCnornb3oBaTb. HameTuTb nnaH pelweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTUyeckne 3agayw.

3. BoibpaTtb Bpema ans paboTbl ¢ nnTepaTypor No gucumnnvHe B ombnuoteke.

4. Kpome 06bl4HOro Kypca B CUCTEME «INEKTPOHHbBI YHUBEPCUTET», BCE HEOOXoauMble
ANA  YyCBOEHMS Kypca MaTepuanbl pasMelleHbl Takke Ha KadpegpanbHoOM caunTte
http//:www.kuchp.ru .

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasa nuteparypa:

Ne n/n NcTouHunk
CabutoB K.b. YpaBHeHuss matematudeckon cdumsmkn / K.b. Cabuto. — M.: ®dnamarnut, 2013. —
1 352 c. . I/l «YHuBepcuTeTckaa 6ubnuoteka online»: anekTpoHHO-6MbnunoTeyHas cucrtema.. —

URL: http://biblioclub.ru
I'mymkxo A.B. YpaBHeHuss marematuueckoil ¢usuku : yue6. mocobue / A.B. I'mymixo,

5 A.Jl. Baes, A.C. Psbenko; Boponex. roc. yH-T. — Boponex : UIIL[ BT'Y, 2011. — 520 c.
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOoYHUK

3 Bnagnmunpos B.C. YpaBHeHusa matemaTtudeckon usukm / B.C. Bnagumupos. — M : duamatnur,
2003. — 398 c.

Bnagnmnpoe B.C. COOpHWMK 3agay no ypaBHeHWsAM matemaTtudeckon duaukm / B.C.
Bnagumupos, B.I1. Muxannos. — M : ®usmarnut, 2003. — 286 c.

Mywko B.M. Kypc ypaBHeHun wmaTtemaTnyeckon U3NKM C WCMNONb3oBaHWEM MakeTa
5 Mathematica. Teopus wn TexHonorus peweHus 3agad : y4yeb. nocobue / B.MN. ywko, A.B.
yuwko. — CI6 : Jlanb, 2010. — 320 c. unn. (+CD).

4

B) MH(hOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchl (OpuUmnanbHble PeCypChl UHTEPHET):
Ne n/n Pecypc
1 http://eqworld.ipmnet.ru — wWHTEpHeT-nopTan, MOCBALWEHHbIA YpPaBHEHMSM W MeTodam UX
peLleHnin
http://www.lib.vsu.ru - anekTpoHHbI kaTtanor 3HE BI'Y
http://www.kuchp.ru — 3neKTpOHHbIN CalT kadedpbl YpaBHEHWA B YaCTHbIX MPOU3BOAHBLIX U
TEOPWM BEPOSTHOCTEW, HA KOTOPOM pa3MeLLeHbl METOANYECKMUE U3JaHus
OBbC «YHuBepcuteTckas bubnmoTeka oHNamH»
OneKTpoHHbIN Kypc  https://edu.vsu.ru/course/view.php?id=3460

gl W N

16. MNepeyeHb y4uebHO-MeTOANYECKOrO obecneyeHns Ans camocTosTernbHOMU paboThl:

Ne n/n MICTOYHMK
1 Bnagumupos B.C. YpaBHeHus matemaTtudeckorn ¢usukm / B.C. BnagnmmnpoB. — M : dusmarnur,



http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=3460

2003. — 398 c.

5 Bnagummpoe B.C. C6opHuk 3aga4y no ypaBHEHMAM Matematmdeckon cmsumkmn [/ B.C.
Bnagumupos, B.l1. Muxannos. — M : ®uamatnut, 2003. — 286 c.

Mmywko A.B. Knaccudumkaums anddepeHumanbHbiX ypaBHEHUN C YaCTHbIMU MPOM3BOAHLIMW.
3 lMocTaHOBKa OCHOBHbIX 3agady MaTtemaTtudeckon duamkm / A.B. mywko, A.C. PabeHko. —
Boponex: N[O BI'Y, 2018. — 33 c . . / www.kuchp.ru

Mywko A.B. lNMpaktnyeckue 3aHATMA No knaccudpmkauumn gudpdepeHumanbHbiX YpaBHEHUI C
4 YacTHbIMK npoussogHbiMu / A.B. Mywko, A.C. PabeHko. — BopoHex: N[ BI'Y, 2018. —-38c ../
www.kuchp.ru

Mywko A.B. QudpdepeHuymnanbHblie ypaBHEHUSA C YAaCTHbIMU NPOM3BOAHBIMU rMnepbonnuyeckoro
5 n napabonuyeckoro Tunos / A.B. Myuwko, E.A. JlornHosa, C.A. TkauyeBa. — Boponex: N[ BI'Y,
2019. — 80 c. / www.kuchp.ru

Mywko A.B. OnddepeHumnanbHble ypaBHEHUS C YaCTHbIMU NPOU3BOLAHBLIMU BTOPOro nopsaka
6 annuntnyeckoro Tuna / A.B. Mywko, E.A. JlornHoea, J1.B. Be3spyyknHa. — BopoHex: W[ BIY,
2019. - 92 c. . / www.kuchp.ru

MonoxeHve 06 opraHu3aumM camocToATenbHOW paboTel obyyawowmxcs B BopoHexckom
7 rocygapCTBeHHOM yHMBEpPCUTETE

http://www.kuchp.ru/index.php?name=Files&op=view file&lid=470

17. OOpasoBaTenbHble TEXHONOrMU, uUcnonb3yemblie MNpU peanusauum ydyebHoWM
ANCLUMNIINHBLI, BKMOYasa AUCTaHUMOHHble oOOpasoBatenbHble TexHonorun (AOOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

AuvcumnnvHa  MOXeT  peann3oBbiBaTbCst € MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHONOMN, HAaNpUMep, Ha NnatopMe «ONEKTPOHHbIN yHUBepcuteT BIY»
(https://edu.vsu.ru/course/view.php?id=3460).

lMepeyeHb HeobXoOOMMOro MporpamMmMHOro obecnevyeHus: onepauMoHHas cucTema
Windows unn Linex, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla
Firefox, Opera nnu Internet.

18. MaTepumanbHo-TexHU4Yeckoe obecneyeHMe AUCUUNNUHLIL: Y4dyebHaa ayauTopus Co
cneumanuanpoBaHHoOM mebernbto

[Ana camoctoaTtenbHon paboTbl MCNONb3YeTCs KNacC C KOMMbTEPHOW TEXHUKOM,
OCHAaLLlEHHbIN  HeobxoaMMbIM  MporpaMMHbIM — obecrnedyeHnemM, 3NEKTPOHHbIMU  Y4eBHbIMU
nocobmammn 1M 3akoHogaTenNbHO - NPaBOBOM U HOPMATUBHOW MOWUCKOBOW CUCTEMOW, MMEKOLLMIA
BbIX0[, B rnobasnbHyto ceTb.

19. OueHoO4YHble cpeacTBa AN NPOBeAEHUA TeKylWen U  NPOMEXYTOYHOM
aTtrectauum

MopsiaoK OLEeHKM OcCBOeHus obyvatowmmmucs ydebHOro martepuana onpegensietcs
coAaepXXaHnem crneayroLmnx pasnenos AUCUUNINHBIL

HanmeHoBaHue WugukaTop(bl
rll\;gn pasaena ANCLMNIMHLI K%“&';?;?H p'c';.'c:-rmmeﬁ&g) OueHouHble cpeacTaa
(mopgyns) KOMNeTeHummn
MocTaHOBKa OCHOBHBbIX
1 magjv?;:éum OMK-1 OrlK-1.1, OIK- [omaluHne 3agaHusl, KOHTPOsbHas
. 1.2 paboTta Ne 1
YPaBHEHUI C YaCTHbIMU
NPOV3BOLHBbIMU
5 BBefneHuve B Teoputo onK-1 OrlK-1.1, OMNK- [omawHune 3agaHns, TeCcToBblE 3a4aHus,
0606LLEHHbBIX YHKLMI 1.2 Konnoksmym Ne 1
3 I'Ipeogpyaps:eBaHme OlnK-1 OHK'11'.2\,§ OrK- [JomaluHve 3agaHus, konnoksuym Ne 1
dyHgameHTanbHoe
4 pelleHMe OrnK-1 OrlnK-1.2 JomaluHve 3apaHusa, konnoksnym Ne 1
lNocTtpoeHune
5 0600LLEHHbIX peLLeHnit OrK-1 OrnkK-1.1 [omawHne 3agaHus, konnoksuym Ne 1
C MOMOLLbIO CBEPTKU



http://www.kuchp.ru/
http://www.kuchp.ru/index.php?name=Files&op=view_file&lid=470
https://edu.vsu.ru/course/view.php?id=3460

3ayeT BbICTaBNAETCH NpuU yCneLIHon
MpomexyTouHas arTectaums cOayvm O4HOW KOHTPOJSTbHOM paboThbl u
dopma koHTpons - 3ader NepBOro KOMNroKB1yMa
YpaBHeHws Orl1K-1.1, OlK-
- " OMalUuHWe 3agaHuns, Konnoksuym Ne 2
6 rmnepbonnyeckoro Tuna OnKk-1 1.2 A A y
YpaBHeHws Or1K-1.1, OlK-
- b OoMalluHWe 3aaHuns, Konnoksuym Ne 2
! napabonmnyeckoro Tmna OnKk-1 1.2 A A y
YpaBHeHwsi Orl1K-1.1, OlK-
- b OoMallHWe 3aaHuns, Konnokeuym Ne 3
8 ANNUNTUYECKOro Tuna OnKk-1 1.2 A A y
MpomexyTouHas aTTecTaus [MepeyeHb BOMPOCOB K 3K3aMeHY
dopMa KOHTpONs - 9K3ameH

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywWwMn KOHTPONb ycneBaeMoCTu

KoHTponb ycneBaeMoCTV MO AMCLUMMNIIMHE OCYLLECTBMSETCS C MOMOLLbI CrieaytLmnx
OLIEHOYHbIX CPEeaCTB:

HomawHue 3adaHusi:

[To meme 1. [NocTaHOBKa OCHOBHbIX 3a4a4 U knaccudukauus ypaBHEHUN € YaCTHbIMU
NpPoOu3BOAHLIMU

Mywko A.B. YpaBHeHus maTemaTudeckon omaukm : y4yeb. nocobue / A.B. MNywko, A.0.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHua NeNe 56.4; 56.5; 56.6; 57.4; 57.5; 57.6; 58.2; 58.3; 58.4
[To meme 2. BeedeHue 8 meoputo 0606WEeHHbIX hyHKUUU

Mywko A.B. YpaBHeHus maTemaTudeckon ounsunkm : yyeb. nocobue / A.B. Mywko, A.O.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHna 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

[To meme 3 Npeobpa3osaHue Pypbe

Mmywko A.B. YpaBHeHus1 matemaTtudeckon cunauku : y4eb. nocobue / A.B. Mywko, A.1.
Baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apanua NeNe 75.4; 75.5; 75.6; 75.7; 75.8; 75.9; 76.2; 76.3; 76.5; 76.6; 767.7
1o meme 4. @QyHOameHmasbHoe peuwleHue

Mmywko A.B. YpaBHeHus1 matemaTtudeckon cuauku : y4eb. nocobue / A.B. Mywko, A.[.
Baes, A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHuna NeNe 77.2; 78.2; 78.3; 78.4; 78.5; 78.6; 78.7
1o meme 5. [NlocmpoeHue 060bWEeHHbIX peweHUe ¢ MoOMOWbI C8EPMKU

MMywko A.B. YpaBHeHUsi maTemaTudeckon unaunkm : yyeb. nocobue / A.B. Mywko, A.[.
Baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UL BI'Y, 2011. — 520 c.

3apaHua NeNe 71.3; 71.6; 71.7; 71.8
[lo meme 6. YpasHeHus 2unepbosiuyecko2o muna

MMywko A.B. YpaBHeHUs maTemaTudeckon unaunkm : yyeb. nocobue / A.B. Mywko, A.L.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apganHua 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

1o meme 7. YpasHeHuUs napabonuyecko2o mura

Mywko A.B. YpaBHeHUs maTemaTudeckon ounsunkm : yyeb. nocobue / A.B. Mywko, A.L.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : MU By, 2011. — 520 c.

3apaHns 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

[lo meme 8. YpasHeHus annunmu4yecKko20 muna




Mywko A.B. YpaBHeHus maTematuyeckon pusmnkm : y4eb. nocobue / A.B. Mywko, A..
baes, A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

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

MepeyeHb BOMPOCOB K 3a4yeTy:. OLEHKA 3HAHWM Mpu NPOBEAEHMU 3ayeTa BedeTcs C
y4yeToM pe3ynbtata paboTbl B XO4e CEMECTpa, pe3ynbTaTOM BbIMOMHEHWUST KOHTPOSbHOM
paboTbl U coaYn NepBOro KONOKBUYMA.

MpumepHbLIN NepeyveHb 3a4a4 AN KOHTPOSILHOW paboThbl:

1. MNMpmBecTn K KaHOHMYeCcKoMy BMAY AnddepeHumnansHoe ypaBHeHne
2 2 2
0 U(XZ, y) _,0U(xy) 40 U(xz. y)  ouxy) o
ox oxay oy oy
2. Hantn obuyee pelueHne auddepeHumanbHOro ypaBHeHus
a’u(x,y) a’u(x,y) 2, 0°u(x,y)
2 OX

. ou(Xx,

—— 5 —2sinX —C0S” X > M=0.
OX

3. Vcnonb3ysi dhopmyny, cBA3bIBaOLLYIO 00bI4HYI0 M 0606LLIEHHYO NPON3BOAHLIE, BIYNCIIUTL 0O0OLLEHHYIO

npoussoaHyto ot sgn(x’ —1).

—COS X

4. Vicnonb3ysa copmyny JlenbHuua BblunMcnnTb 0606LLEHHYI0 NPOU3BOAHYIO OT (DYHKLMN
sinx, X< -1
y(x)=41, -1<x<7;
cos X, x>1.

5. Myctb ¢(X) € S(R) . BoisscHNTb, cxoanTcs MM NocnegoBaTernbHOCTb %qy(%) B S(R).

MpuMepHbIM NepeyeHb BONPOCOB

1 | Knaccudukaums ypaBHEHMIN BTOPOro NOpsifka B TOYKE, UX NPUBEAEHUE K KAHOHUYECKOMY BUAY.
MNpvBeOeHne K KaHOHWYECKOMY BWAY YpPaBHEHWS BTOPOro nopsigka C  ABYMSI  He3aBUCUMMbIMU

2 nepemeHHbIMU. Knaccudukaums, 3ameHa nepemeHHbIX, opmyrbl CBA3N Mexay KoadduumeHTamm.

3 lMpuBegeHWe K KaHOHMYECKOMY BMAY YpaBHEHUs BTOPOro nopsaka € [ABYMS He3aBUCUMbIMU
nepemMeHHbIMU. ['MNepbonmMyecknin TN ypaBHEHUS.

4 lMpuBegeHWe K KaHOHWYECKOMY BWUAY YpaBHEHUS BTOPOro nopsiaka ¢ [ABYMS He3aBUCUMbIMM

nepemMeHHbIMU. SNAMNTUYECKUI 1 NapabonmMyYeckuin TUMNbl ypaBHEHNN.
5 | lNocTaHoOBKa HayYanbHbIX, KPaeBbIX M HaYanbHO-KpaeBbIX 3a4ay AN yPaBHEHUIN B YacCTHbIX MPOU3BOAHbIX.
BeiBog ypaBHeHust Janambepa (BonHOBOe ypaBHeHue). NonepeyHble KonebaHusi CTpyHbl. paHWYHbIE

6 YCINOBUS ANsi CTPYHBI.

7 BbiBog ypaBHeHust [Janambepa (BonHoBoe ypaBHeHue). [MpoaonbHble konebaHus ynpyroro CTEpXKHS.
paHW4YHbIE YCNOBUS ONs1 CTEPXHS.

8 BbiBO4 ypaBHEHWS pacnpoCTpaHeHUs Tenna B M3OTPOMNHOM TBEPOOM Tene. YCNoBUS Ha rpaHuue.

CraunoHapHoe ypaBHeHMe.

9 | KoppekTHasa noctaHoBKa 3agay matemaTtudeckon cousuku. NMNpumep Agamapa.

Onpepgenenune cuctembl Tvna Koeanesckow. MNpumepsbl. MMoctaHoBka 3agayn Kowum aons cuctembl Tvna
10 | Kosanesckon. OnpegeneHne aHanuTMyecko QYHKUUM MHOMMX OEeNCTBUTENbHbIX MNEepPEeMEHHbIX.
dopmynupoBka Teopembl KoBanesckon (6e3 gokasaTenbCcTea).

11 | MNMpumep Kosanesckom.

12 | MNMpocTpaHCTBO OCHOBHbIX OYHKLUNA D .

13 | HenpepbiBHblE onepauun B D .

14 | MpocTpaHcTBO 0606LEHHbIX yHKUMIA D’ . Mpumep dyHKUMOHaNa ns D’ .

15 | Hocutens 1 Hynesoe MHOXeCTBO 0606LLeHHON yHKUMK. & — pyHKums Oupaka. §— dyHkumsa Oupaka kak
npegen nocrneaoBaTelbHOCTU OCHOBHbIX (OYHKL M.




16 | PerynsipHble n cuHrynsapHele 0606ueHHble pyHkumn. Nlemma gro-bBya-Perimonga. [Joka3atenscrso
CUHTYNSAPHOCTU & — yHKUumn Oupaka.

17 | ®opmynbl Coxoukoro.
HenpepbiBHble onepauun B D'. Onepauuns avdpdepeHumpoBaHus (¢ npumepom). JluHenHas 3amMeHa

18 y
nepemMeHHOMN.

19 HenpepbiBHble onepaunv B D'. YMHOXeHWe Ha GeckoHeyHo AuddepeHuMpyemMyto yHKLMIO (C ABYMS
npuMmepamm).

20 O6006LeHHble npousBogHble no CobGonesy. [Npumep Ha BbluMcneHne 0606LLEHHON NPOM3BOAHOM
KyCO4YHO-anddepeHUnpyeMon yHKUUN.
CeowictBa 06006 LLIEHHbIX NPON3BOAHBIX: NMHENHOCTb, HenpepbIBHOCTb, H6eckoHe4vHas

21 anddepeHLnpyemMocTb, He3aBUCUMOCTb OT nopsaaka auvddepeHunpoBaHus, dopmyna JlenbHuua
anddepeHUnpoBaHmns npou3seneHws, HepacTekaHue HocuTens npu 06006LLEHHOM
andbepeHuMpoBaHuN.

22 | MNpsamoe npousBeaeHre 06001 eHHbIX PYHKLMI. TexHndeckas nemma, nepeoe yTeepXaeHue.
lMpamoe npowusBegeHne o0600LWEHHbIX yHKUMA. TexHuyeckas nemma, BTOPOe YTBEPXKAEHMe.
[lokasaTenbCcTBO NpuHagnexHoctn f(x)g(y) e D' (R™™).

23

24 | KoMMyTaTVBHOCTb NPAMOro npovssegeHuns. Jlemma o nnoTHOCTK.

25 | OcTanbHble CBOMNCTBA NPSMOro NPOM3BeAEHUs.

26 | MNoHsTne ceepTku. [IBa NpMmMepa CyLeCTBOBaHNS CBEPTKN OBbIYHBIX (DYHKLUNN.

27 | CeepTka 0606LeHHbIX dyHKUun. OnpegeneHme.

28 CsoiicTBa CBEPTKU: MMHENHOCTb, KOMMYTaTUBHOCTb, AnddepeHUMpyemMocTb. [pumep HecyLlecTBOBaHUSA
CBepTKN 0006LLEHHbIX (DYHKLNNA.

29 | CeepTKa C PUHUTHBIM DYHKLMOHAMOM.

Tekywnn KOHTpOMb NpeacTaBnseT cobon nNpoBepKy YCBOEHUSs1 y4yebHOro matepuana
TEOPETUYECKOTO N NPaKTUYECKOro XapakTepa, PerynsipHO OCyLLECTBIIAEMYIO Ha 3aHATUSIX.

Llenb Tekywiero KOHTpons:

OnpepeneHne ypoBHS CHOPMUPOBAHHOCTM MNPOGECCUOHANBHBLIX KOMMNETEHUMA, 3HAHUKA W
HaBbIKOB AEATENbHOCTM B 06nacTu 3HaHWI, n3naraembix B Kypce.

3agaun TekyLwero KOHTPONs: NPOBECTU OLEHMBaHME

1. YpOBHSI OCBOEHUSI TEOpPEeTUYECKMX W MPaKTUYECKUX MOHATUA, Hay4HbIX OCHOB
npodeccnoHanbHoOW AeAaTenNbHOCTY;

2. CTeneHn rOTOBHOCTU OOy4alolerocs MNpUMMeHsTb TeopeTudeckue U npakTuyeckme
3HaHMs M npodeccnoHanbHO 3HauYMMy WHdOPMaUno, CHOpMMPOBAHHOCTU KOTHUTUBHBIX
YMEHUN.

3. NprMoOBPETEHHbIX YMEHUN, NMPOMECCMOHANbHO 3HAYUMbIX OMs NPOdECCUOHANBHOM
AeATerlbHOCTN.

TekylMN KOHTPONb NpedHa3HadYeH AONs NPOBEPKM X04a U KayecTBa POPMUPOBAHUSA
KOMMeTeHUMN, CTUMYNMpoBaHus Yyd4ebHon paboTbl oObyyaeMbiXx W COBEpPLLUEHCTBOBAHUSA
METOAMKN OCBOEHUSA HOBbIX 3HaHUN. OH obecneynBaeTca NpoBeAEHMEM KOHTPOSIbHON paboTbl
N NpoBeLeHMNEM KOSIITOKBMYMOB.

B xope koHTponbHOW paboTtbl obyvatrouwemyca Bbligaetca KMM ¢ npakTnyecknm
nepeyHeM 13 NATU 3aJaHun U NpegnaraeTca pewunTb JaHHble 3adaHus. B xoae BbINOMAHEHUSA
3aZilaH11 MOXHO NOMb30BaTbCs NbON NUTEpaTypomn, orpaHmyeHne no sBpemeHn 90 MUHyT.

B xope npoeeaeHus konnokemymoB (Ne 1 — 5 cemecTtp, yactn Ne 2 - Ne 3 6 cemecTtp)
obyvaloLliemyca BblgaeTca nporpamMmma Komnnoksuyma, 6naHk otBeta u OuneT C 3agaHuem.
OtBeT Ha Bonpoc KUM gomxkeH 6biTb gaH 3a 60 MUHYT.

Ecnu Tekywasa atrectaumss NpoBOAUTCHA B OUCTAHLMOHHOM ¢popmaTte, TO oby4varomica
AOIMKEH MMEeTb KOMMbKTEP WM [OCTYN B CUCTEMY «ONEKTPOHHbIN yHMBepcuTeT». Ecnu y
obyuaroulerocs OTCyTCTBYeT Heobxoommoe obopyaoBaHMe wunvM AOCTYNn B CUCTEMY, TO OH
00s13aH cooOwmTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTaHLUMOHHOM pexumMe OTBOAUTCSH OorpaHnveHne no BpemeHn 240 MUHYT.




20.2. NpomMmexyTo4yHan atrecTayus

MpomMexyToyHasa aTtTrecTauusa npeaHasHadeHa Ons onpefeneHns YpPoBHS OCBOEHUS
Bcero obbema y4yebGHOM AaucuunnuHbl. [MpomexyTodHas artTectaumsa no  AUCUMNNMHE
«YpaBHEHUS C YaCTHbIMU NPON3BOAHLIMUY MPOBOAUTCS B (hOpMe 3a4yeTa U ak3ameHa.

Mpn NpoMexyTo4HOM aTTecTaumm 5 cemMecTpa YpOBEHb OCBOEHMUS Y4€OHON UCUUNINHDI
N cTeneHb CHOPMUPOBAHHOCTN KOMMETEHUMM ONpedensaTcs oOueHKaMu «3aymeHo» W
«He3aymeHo», KOTopble POPMUPYIOTCH crneayoLwmmMm obpasom:

KoHTponbHass pabota — no Ganny 3a Kaxayl NpaBUibHO pelleHHy w3 S 3agad
KOHTpOsbHON paboTbl. [pu nonyyeHnn He meHee 3 GannoB BbICTABNSAETCA OLIEHKA «3a4YTEHOY.

Konnoksnym Ne 1 — 5 6annos 3a nonHbin otBeT no Bonpocy KMM. Bannbl ot 0 go 5
BbICTaBMSATCS NO KPUTEPUSIM OLieHMBaHMe kKomneTeHumn n3 n. 19.2 (0 — 2 6anna no KpuTepmsim
OLEHMBaAHNS Ha «HeyaoBneTBOpuUTENnbHOY, 3 6anna — «yagoBneTBopuTenbHo», 4 Ganna —
«xopoLloy, 5 6annoB — «OTNNYHO»). BO3MOXHO Ha3HayeHne 6annoB ¢ TOYHOCTbIO A0 OECATbIX.
Mpu nonyyeHun He meHee 50% 6annos (0T 2,5 M Bblle) BLICTABNAETCA OLEHKa «3a4TEHO».
OueHka B 6annax coxpaHseTca Ans AarbHenLWwero Ncnonb3oBaHnsa Npyu OPMUPOBAHUN OLEHKN
B 6 cemecTpe.

Kputepum oueHnBaHns KoMneTeHUnn LLlkana oueHok
«3a4YTeHO» BbLICTABNSAETCSA CTYOEHTY, KOTOPbIM MPOYHO YCBOWI | «3a4YTEHO»
npegyCcMOTPEHHbIN NPorpamMMHbIN maTepwuan, npaBuUbHO,

apryMeHTMpoBaHO OTBETUST Ha BCe BOMPOCbl, C NpUBEAEHNEM
NPMMepOB; Nokasan rnybokMe cuctemaTU3nMpoBaHHbIE 3HaHUS, BnageeT
npyemMamun pacCy>XgeHuss W CcornoctaBnseT maTepuan wu3 pasHbiX
MCTOYHUKOB: TEOPUI0 CBA3bIBAaeT C MNPAKTUKOW, OpyrMMu Temamu
AAaHHOro Kypca, ApYrmx nsyvyaemblx npeameToB; 6e3 owmnbOoK BbINOSTHUI
npakTu4yecKoe 3agaHue.

Ob6s3aTenbHbIM  YCIIOBUEM BbICTaBMEHHOM OLEHKU SABMSETCH

npaBunbHoOE peLueHne npeanoXeHHbIX npumMepoB (60%)
[JononHUTENbHbIM  YCNOBMEM MOSYYEHUS] OLEHKU «3a4YTEeHO» MOryT
cTaTb XOpowWe Yycrnexum npu BbIMNOTHEHUM CaMOCTOSITENTbHON WU
KOHTpONbHOM paboTbl, cUCTEMATMYEcKass akTuBHas pabota Ha
NEKUMOHHbIX U NPaKTUYECKMUX 3aHATURAX.
«He 3auteHo» BbicTaBnsercsa cTygeHTy, KOTopbin He cnpasunca ¢ 50% | «He 3auTeHo»
BOMPOCOB U 3agaHuin GuneTta, B oTBETAx Ha Apyrne BONPOChbl AONYCTU
CylleCTBEHHble OLWWMnOKN. He MOXeT OTBEeTUTb Ha [OMNOSHUTESNbHbIE
BOMPOChHI, NpeaioXXeHHble NpenogaBaTenem.

MpomexyToyHas artTectaumMss 6 cemecTpa MO AUCUMNNMHE OCYLLIECTBMSETCS C MOMOLLbIO
crieaytoLwmx OLEHOYHbIX CPEACTB:

MepeyeHb TEOPETUYECKUX BOMPOCOB:

Yactb 2

MpocTpaHcTBO OCHOBHLIX yHKUUIA S . CxoammocTb B S . BnoxeHne D B S.

HenpepblBHbIE Onepaunmn B S .

MpocTpaHcTBO 0606LLEHHBIX (DYHKLMIA MeaneHHoro pocta S’ . CxoaMmocTe B S’ . BnoxeHne S’ B D'.
HenpepbiBHble onepauum B S’ .

Teopema Jl.lLBapua. MNMpumep 0606LLEHHOW DYHKLMM MEOJIEHHOIO pocTa.

OUHNUTHBIN pyHKUMOHan n3 D’ . MnoTtHocTb D B S . BknoueHnne D) B S'.

OO WIN|F

MpeobpasoBaHne dypbe Ha S. Teopema O B3aMMHO OAHO3HA4YHOM OTOBpakeHun npeobpasoBaHMEM
dypbe npoctpaHcTBa S Ha cebs. Cneacreue.

8 MpeobGpasoBaHne Oypbe Ha NpocTpaHcTBe S’ .

9 CeoiicTBa npeobpasoBanus ®ypbe Ha S’ . Mpumep. YacTnyHoe npeobpasoBarue Pypbe.

~




10 | MNpeobGpasoBaHue Pypbe PUHUTHOIO hyHKLMOHaNA.
11 | MNpeobpasoBaHue Pypbe CBEPTKU.
12 O606LLeHHble pelleHns ypaBHEHUIN B YaCTHbIX NPOM3BOAHbIX. PyHAameHTanbHoe pelleHue. Jllemma o
dyHOameHTaneHom peweHuun. Teopema XépmaHaepa (6e3 gokaszatenscrsa).
13 MocTpoeHne yHOAMEHTANBHOMO pelleHnst Ana obblikHOBEHHOrO AndddpepeHumansHoro onepaTtopa. [ea
npumepa.
14 | dyHgameHTanbHoOe pelleHne ang onepartopa TennonpoBOAHOCTMU.
15 | ®dyHoameHTanbHOEe peLleHne ang BOSTHOBOro oneparopa npu n=3.
16 | dyHoameHTanbHoe pelweHne ang onepartopa Jlannaca npu n=3.
17 3apgada Kowwn gns BonHoBoro ypaBHeHus. CBegeHue knaccuyeckonm 3agaum Kowwm gns BOMHOBOro
ypaBHeHus k o6obLeHHon 3agade Kowww.
18 Hocutene dyHOaMeHTanbHOro pelleHms BOMHOBOro onepatopa (Npy n=3). [lononHuTensHas Teopema
0 cBepTKe. [1Ba cneacTBums.
19 | PeweHwne 0606LieHHON 3agayun Kown ans BonHOBOro onepatopa. Teopema u criegcteume.
20 | O6beMHbIV 3anasgpiBatoWwmii noteHunan. Jlemma n teopema.
21 | lNoBepXHOCTHbIN 3ana3gbiBaloLWw M NOTeHLMan NpocToro cnos. Jllemma n Teopema.
29 [NoBepXHOCTHLIV 3anasapbiBalolLnin NoTeHUMan ABoNHOro cnosi. PeweHne 3agadn Koww ans BofHOBOro
ypaBHeHuda. dopmyna Knpxroda.
23 | PeweHue knaccmnyeckon 3agaym Kown ansg BOMHOBOrO ypaBHEHUN Npu n=1, 2.
24 | PacnpocTtpaHeHue BOrH. MNpuHumn lMNonreHca.
o5 HavanbHo-KkpaeBble 3agayn ond runepbonuyecknx ypasBHeHun. WHTerpan aHeprnn. EAMHCTBEHHOCTb
peLleHus.
26 Haqaano-KpaeBb[e 3agayn gnsa runepbonuyeckux ypaBHeHWA. HenpepbiBHAs 3aBUCUMOCTb peLleHus
HavyanbHO-KpaeBoOW 3a4ayn OT HaYanbHbIX JAHHbIX.
27 | MNocTaHoBKa knaccudeckon 3agaum Kowm gnst ypaBHeEHUs TENSIONPOBOAHOCTM.
o8 CeepgeHuve knaccudeckon 3agaydm Kowm gns ypaBHEHMSI TENnonpoBOAHOCTU K 0OO0OLieHHOW 3ajadve
Kowwuw.
29 | Ob6bemHbIN TENNoBOM NoTeHumarn. Jllemma o cyuiectsoBaHMM 06bEMHOr0 TEMMOBOro NoTeHUMana.
30 | O6bemHbIV TennoBow noteHyunan. Teopema 06 06EMHOM TENIOBOM NOTEHUMarne.
31 [MoBepXHOCTHbIN TennoBon noTeHuwan. JleMma O CylWecTBOBaHUW MOBEPXHOCTHOMO TEennoBoro
noteHumana.
32 | [loBEpXHOCTHLIN TENMOBOW NoTeHuMan. Teopema o NOBEPXHOCTHOM TEMNOBOM MOoTeHuuane.
33 | Teopema o cyLLeCcTBOBaHUN peLLEHUs Knaccudeckon 3agaun Kowwm Ans ypasHEHNS TENonpoBOAHOCTMU.
34 MepBaa HavanbHO-KpaeBas 3ajaya ONA ypaBHEHWA TennonpoBoAHOCTU. Teopema O Makcumyme U
MuUHUMyme. CneacTsus.
YacTtb 3
1 "apmoHuyeckue dyHkuun. Jlemma 1.
5 ®opmynbl  puHa. Jlemma 2 006 wuHTEerpanbHOM nNpeAacTaBneHMn  yHKUMM C  MOMOLLBLO
dyHOaMeHTanbHOro pelleHuns onepartopa Jflannaca.
3 OCHOBHbIe CBOMCTBA rapMOHNYECKUX DYHKLUIA
4 YT1BepxgeHue 2 o 6eckoHeyHon auddepeHLmpyemMocT rapMOHUYECKON hyHKLNN.
5 Teopema 1 o0 cpegHeM apudPMeTUYECKOM rapMOHUYECKON OYHKL MUK
6 Teopema 2 0 MakCMMyMe U MUHUMYME rapMOHUYECKON OYHKLINN.
7 MpeobpasoBanusi nHBepcum M KenbBuHa. Jlemma 4 06 ycTpaHumon ocobeHHocTu. Teopema 3 o
noBeAeHNN rapMOHUYECKON DYHKLMN Ha BECKOHEYHOCTH.
8 Teopembl €OWHCTBEHHOCTU pellueHU BHYTPEHHe W BHewHeW 3agad [dupuxne [ns ypasBHeHWsi
Jlannaca.
9 Teopema 5 0 pa3spelUMMOCTU BHYTPEHHeN 3aaaum HelimaHa ansa ypasHeHus Jlannaca.
10 Teopema 6 0 eAMHCTBEHHOCTU peLLeHns BHelHe 3agaum HerimaHa ons ypaBHeHus Jlannaca.
11 dyHkuma MpyrHa 3agaum Oupuxne.
12 CeorictBa pyHKUMM [puHa.
13 MocTtpoenune dyHkumn NpuHa 3agaum Qupuxne anga ypasHeHus Jlannaca B wape.




MpomexyToyHas aTtrecTtaumsi npegHasHadeHa Ana ornpeerieHusi YpoBHS OCBOEHUS
Bcero obbema yyebHOM AucuunnuHbl. [lpomMexyTodHaa aTtTectauus no  OUCUUNIIMHE
«YpaBHEHUS C YACTHbIMU NPOM3BOAHBLIMUY NPOBOAUTCA B hOpMe 3a4eTa 1 IK3aMeHa.

MpomexyToyHaa aTtTecTauusi, Kak npaBuSio, OCYLLECTBNSIETCA B KOHLE CeMecTp.
PesynbTathl Tekylen atrectauumn obyyatoLleroca nNo peweHnto kagegpbl MOryT ObiTb yYTEHbI
npu npoBeAeHUN NPOMEXYTOYHOM aTtTecTauuu. [lpu Hecornacum CcTygeHTa, emy [faeTcs
BO3MOXHOCTb MPONTU MPOMEXYTOUHYI0 atTecTtaumio (6e3 yyeta ero Tekylmux aTrectauun) Ha
o6LWMX OCHOBaHUSAX.

Mpn npoBeaeHMn 3adeTa YYUTLIBAKOTCS pe3ynbTaTbl OOHOW KOHTPOSIbHOW paboTbl u
pes3yrnbTaTbl NEPBOro KOMSIOKBMYMa. [ NonyyYeHUs: OLEHKN «3adTeHO» Ha 3a4yeTe B KOHue 5
cemecTpa y oby4aroierocst 4OMKHbl UMETbCSA UM OLIEHKN «3a4TEeHO» MO KOHTPONbHON paboTte
n konnoksnyMmy Ne 1 unu CTyaeHT OOMKEH TOTBETUTb HA COOTBETCTBYIOLLME BOMPOCHI B X04€e
npoBeaeHus 3a4veTa.

Mpn npoBefeHMM SK3aMeHa Y4YMTbIBAKOTCA pe3ynbTaTtbl TPEX KOMNIOKBUYMOB U
YyYMTbIBAE€TCA BbICTaBndemasi npenogasaTterieM oueHka 3a paboTy B XoAde MpakTUYeCKUX
3aHATUN.

Ecnn y oby4vatowerocs eCcTb MNOSMIOXUTESNbHbIE OUEHKU MO TPeM KOJSIOKBMYMaM W
NoNOXUTENbHaA OueHKka paboTbl B Xo4e OOy4yeHMss NO MpakTUKe, TO OLEHKa MO 3K3aMeHy
BbICTaBMISIETCA KaK cpeHee apumeTnyeckoe AaHHbIX YEeTbIPpeX OLLEHOK C OKpYrneHne AecsTbiX
aornen no matematnyeckmm npasunam. Ecnun oby4varowmmncs He UMeeT NONOXUTENBHOW OLEHKM
No KakoMy-nnMbo KONSTIOKBUYMY WIIM MPAKTUKE, UAN He COorfiaceH C 3TOW OLIEHKOW, OH MOXeT
OTBETUTb HA COOTBETCTBYHLLME BOMPOCHI B XOAE 3K3aMeHa.

Kputepum oueHnBaHns KoMneTeHUnn LLikana oueHoK
O6yyatomnnca He BrnageeT ocHoBaMn y4ebHo-nNporpaMmHoro | «HeyaoBneTBOpUTENbHO»
mMaTtepuana, obHapyxun npobenbl B 3HAHUAX OCHOBHOIO
y4eBHO-NporpaMmHOro mMaTepuana, AonycTun
NpYHUMNManbHble OWMOKM B BbINOSIHEHUM NPEOYCMOTPEHHbIX
nporpamMmon 3agaHun.

Ob6yvatowmnncsa BrnageeT 3HaHUMAMWU OCHOBHOrO y4ebHo- | "YaoBneTBopuTesibHO"
nporpaMMHOro martepvana B obbeme, Heobxogumom AOnsi
JanbHenwen y4ebbl KM npeacrtoswen  paboTbl MO
crneumanbHOCTW, CMpaBUSICA C  BbINOSIHEHMEM  3aJaHui,
NPeayCMOTPEHHbIX  MPOrpaMMon, 3HakoOM C  OCHOBHOM
nuTepaTypon, pekoMeHAoBaHHOM nporpammon. Kak npasuno,
oueHKa "yooBneTBOPUTENBLHO" BbICTABNSAETCA CTyAeHTaMm,
AOMYCTUBLLUMM MOrPELLUHOCTM B OTBETE HA 3dK3aMeHe U npu
BbINOSIHEHUN 3K3aMEHaLMOHHbIX 3adaHui, HO obnagaroLmnm
HeobXoOMMbIMU  3HAHUAMW AONA  UX  YCTPaHEeHUs MoA
PYKOBOACTBOM npenogasaTens. OueHka
«y[OBNETBOPUTENBHO» BbICTABMSETCH, €CNU CTyAEHT 3HaeT
BCE  OnpedeneHnss no  KOHTPOJSIbHO-U3MepUTENbHOMY
mMaTepuany M MOXeT pelwnTb XOTs Obl OAWH NpakTU4eCcKui

npumep
O6yvalowmncs nNonHOCTbL0 Brageet  3HaHUsSMU  yy4ebHo- | "Xopowo"
NpPOrpamMmMHOro mMaTepuana, yCrneLHo BbIMNOSTHU

npeayCcMOTPEHHbIE B NpOrpamMmMe 3agaHusi, yCBOMU OCHOBHYHO
nutepartypy, pekomeHaoBaHHyt0 B nporpamme. Kak npasuno,
oLeHKa "xopoLlo" BbICTaBNAETCA CTygeHTam, roKa3asLluvMm
CUCTEMATUYECKUMA XapaKTep 3HaHUW Mo AUCUUNIIMHE U
cnocobHbIM K Mx camocTtoaTenbHoMy. OueHKa «XOpoLlo»
BbICTaBNSAETCSA CTYAEHTY, €Cnv OH NPaBUNIbHO U B MOJTHOM




o6Gbeme OTBETUN Ha BCE TEOPETUYECKME BOMPOCHI buneTta, HO
A0NYyCTW MOrPELLIHOCT B NPAKTUYECKUX NpUMepax

OueHka «OTIINYHO» BbICTaBMsETCH obyyvaroLmmcs,
0BOHapy>XMBLUUM BCECTOPOHHEE, CUCTEMATUYECKOE U rrybokoe
3HaHMe  y4ebHO-NpPOrpamMmHOro mMaTtepuana, ymeHue
cBoboaHO BbINOSTHATH 3agaHus, npeaycMOTpPEHHbIE
nporpaMmMon,  YCBOMBLLUEMY  OCHOBHYK  nporpammy U
3HaKOMOMY C AOMNONHUTENBHON nutepartypown,
pekoMeHOOoBaHHOW nporpaMmmon. Kak npaBuno, oueHka
"OTNNYHO" BbICTaBnsgeTCcs CTyOAEeHTaMm, YCBOUBLUNM
B3aMMOCBA3b OCHOBHbIX MOHATUA OUCUMNMNHBI B UX 3HAYEHUN
ans npunobpetaemon npodpeccuun, NPOSIBUBLLMM TBOPYECKME
CMOCOBGHOCTU B MOHUMAHUKN, W3NOXEHUN WU UCMONb30BaHUN
yyebHo-nporpammHoro  matepuana. OueHka «OTIIMYHO»
BbICTaBNSAETCS, €CNN CTYAEHT B NONTHOM 06bemMe 1 npaBuiibHO
OTBETUT Ha BCe BOMPOCbl KOHTPOJSIbHO-U3MEPUTENBHOMO
MaTtepmana (kak Ha TeopeTUYecCKyto, Tak U Ha NpakTU4ecKyto
yacTtun)

"OTnnYHO"




