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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Mporpammy aucumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) Kapyesckuin M.M.
Kadoenpa BblHUCIUTENBHON MaTEMATUKK OTAENEeHNe NPUKNagHon MmateMaTukm u UHPOPMaTUKK |
mikhail.Karchevsky@kpfu.ru ; ®enotos E.M.

1. Uenn ocBOEHNS AUCLUMINHBI

M3naratotcs OCHOBHblE NMOHATUS U METOObl MOCTPOEHUS MaTeMaTNYeCKnX Moaenen NpocTeniumnx
on3nyecknx npoLeccos, MeTodbl UCCNenoBaHNa KOPPEKTHOCTU rpaHNYHbIX 3a8a4 ONns Knaccu4eckumx
ypaBHEHNn MateMaTnyeckon qouankm, OCHOBHbIE METObl MOCTPOEHMS TOYHbIX pewweHnin 3anay
mMareMaTn4yeckom oUsnKu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.18 ducumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matemartuka v MHGOpMaTKa U OTHOCUTCS K
6a3o0Boit (obwenpodeccunoHansHoit) yactn. OceamBaeTcs Ha 3 Kypce, 5, 6 ceMecTpbl.

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

Yutaetcs Ha 3 kypce B 5 1 6 ceMecTpax Ans CTyAeHTOB 00y4yatowmxcsi No HanpasneHuo
"MpwuknagHas matematka n uHgopmatmka". CylecTBEHHO NCMONb3yeTCs MaTepran obLwmx KypCcoB:

"Marematunyeckuii aHanms", "Anrebpa n reometpus", "OucdepeHumanbHble ypaBHeEHNS".

OcHoBHas Lenb Kypca - coobwmnTtb Matepuan, HeobXoONMbIA NPV NOCTPOEHUN MaTEMaTUYECKNX
Momenen TMNNYHbIX PU3NYECKMX MPOLLECCOB, UCCNEONOBAHMNM UX CBOMCTB, NOCTPOEHUM 1
nccnenoBaHUM aHaNMTUYECKNX peweHnii. Matepuan Kypca ncnonb3yeTcst Npu n3y4eHun obuwero
Kypca "HucneHHble meTogbl”.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka

LLinchp komneteHumu npuobpeTaemMon KOMNeTeHL MU
OrlnK-1
(npodpbeccmoHanbHble TOTOBHOCTb K CaMOCTOSITE/NIbHON paboTe
KOMMeTeHuunn)
MK-2 CnocobHOCTb M FOTOBHOCTb HacTpamBaTb 1 TeCTUPOBATb U
(MpodheccmonantHbie OCYLLECTBNATb NPOBEPK Bbl‘-II/IC}'II/FI)TeJ'IbHOVI TeXHI/IKa
KOMMeTeHuunn) y POBEPKY

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

Takme pasneibl Teopun ypaBHeHMVI C 4aCTHbIM/ NMPON3BOAHbIMA, KOTOPbIE TPAOANLUNOHHO
MCNonb3yrTCA Npu NOCTPOEHUN N NCCnenoBaHnn MateMaTtn4eckumnx MoZenen MexaHuku, don3nku,
TEXHUKWN, buonorum.

2. NONXEeH yMeTb:

NpUMeHsTb, 0bpabatbiBaTb M UHTEPNPETUPOBATb OaHHbIE COBPEMEHHbIX HAYYHbIX UCCEeA0BaHUIA,
HeobxoOuMble 4151 POPMMPOBAHUS BLIBOAOB MO COOTBETCTBYIOLMM Hay4YHbIM, NPOGECCMOHANbHbIM
npobnemam.
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.

(npodpeccop) Kapyescknii M.M. ; depotos E.M.

3. 0ONXeH BnageTb:

HaBblKaMy MOCTAaHOBOK 3a4a4y U3 pa3/IndyHbIX obnacTei 3HaHWIA B Bunoe ypaBHeHvu7| B 4aCTHbIX
Npon3BOOHbIX, NpunemMamMn aHanmaa n peweHnsa OCHOBHbIX ypaBHeHvu7| mMaTeMaTtn4eckom CpVI3VIKI/I.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

NPUMEHSTb Ha NPaKTKKEe MOMly4EHHbIE NPU U3Y4EHMMN Kypca TEOpeTUYeckme 3HaHMs B obnactu 3aaad
MaTeMaTn4ecKori On3NKM N HaABbIKU MPU PeeHn y4ebHO-MeTOANYECKMX 3a4ay 1 YNPaKHEHWIA.

4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI Moayns
Obwas TpyooemMKoCTb AMCLUMANHBI COCTaBNSIET 7 3a4eTHbIX(ble) eanHuu(bl) 252 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMANHBI 3a4eT B 5 ceMecTpe; 9Kk3aMeH B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYecTBO ANst AOMNycKa K 3adeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (Xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTnyecknn nnaH gUCLUNIUHbI/MOAYNS

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnueckuelabopartopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHbl/ CemecTp
Monayns

Nekuunn

Tema 1.
Knaccugomkaums
NNHENHbIX YpaBHEeHU C
4yacTHbIMK
NnpOon3BOOHbIMM BTOPOro
1 |mopsaka. lMpvBeneHve
K KaHOHW4YeCcKoMy Buay
ypaBHEHUI BTOPOro
nopsaka c
MOCTOSAHHbIMM
KoadpomumeHTamun.

Tema 2. lNpuBeneHne K
KaHOHMYeckKoMmy Buay [MncbMeHHoe
YPaBHEHWIA BTOPOro JomaliHee
nopsnka c AByms 3apaHve
He3aBMCUMbIMU
nepeMeHHbIMU.
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.

(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

KOHTpoOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 3. BbiBog,
OCHOBHbIX YPaBHEHUIA
mMarteMaTnyeckom
PU3NKN: YpaBHEHUE
KonebaHuin CTPyHbl,
ypaBHeHune KonebaHwui
MeMbpaHbl, ypaBHeHne
KonebaHunin CTepXHS,

" |ypaBHEHME
TENNONPOBOAHOCTN B
TBEPLOM Tene,
ypaBHEeHue
TENNonpPoOBOAHOCTH
CTEPXHS, NpMMepbI
CTaUNOHapPHbIX
YypaBHEHUI.

3,4

NMucbMeHHoe
JomallHee
3ajaHue

Tema 4. dopmyna
Hanambepa peweHuns
3anayv Koww ons

. [ypaBHeHus konebaHwui
cTpyHbl. KonebaHusi
nonyorpaHnyeHHom
CTPYHbI.

[MncbmeHHoe
nomallHee
3ajaHve
KoHTponbHas
paboTta

Tema 5. PelweHune
0OHOPOLHOrO
ypaBHeHMs konebaHwui
CTPYHbl METOAOM

. |[pasnenenuns
nepeMeHHbIX. AHann3
peleHns 3a8aym o
cB0bOOHbIX KOonebaHusax
CTPYHbI.

NMncbMeHHoe
JomallHee
3ajaHue

Tema 6. ObocHoBaHMe
meTona Pypbe peleHns
nepBon Kpaesown

. [3apaun ons
OOHOPOIHOrO
ypaBHeHus konebaHwui
CTPYHbI.

NuncbmeHHoe
gomauiHee
3agaHue
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CtpaHnua 5 ns 29.

BAE
il YHH

PHEORM,

<
B

o

Tekywime coopmbl

KETPOHHBH
EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60Tb|
Tema 7. MeToq
pasgeneHuns
NEepPEMEHHbIX PeLEeHNS
3a0a4n O BblHYXOEHHbIX
KonebaHnsix CTPYHbI. n
NCbMEHH
SiBneHve pesoHaHca. noﬁamﬁeeoe
7. |Metopn pasneneHus 5 8 2 0 2 sananmne
NEepPEMEHHbIX PeLeHNs
3a4a4u o cBoOOLHbIX
KonebaHmsix
NPSAMOYroNbHOW
MembpaHb!.
Tema 8. Teopema
€ONHCTBEHHOCTN Eomﬁzmiggoe
8. |peleHns 0CHOBHbIX 5 9 2 0 2 3anaHme
rpaHnYHbIX 3a8a4y ons
BOMTHOBOIO YPaBHEHMS.
Tema 9. Teopema
€4NHCTBEHHOCTN Eomﬁzmﬁ:';oe
9. |peweHns 3amayn Kowwm 5 10 2 0 2 3anaHme
Ons BONHOBOrO
ypaBHEHUS.
Tema 10. dopmyna
Knpxrodpa pelweHus Egﬁ;miggoe
10.|3anaum Kowwn gns 5 11 2 0 2 3anaHme
TPEXMepHOro BOIHOBOIO
YpaBHEHNS.
Tema 11. ®opmyna
lNyaccoHa pelweHns [MncbMeHHoe
11 [3anaum Kowwn gns 5 1o 5 0 5 nomMallHee
OBYMEpPHOro BO/IHOBOIO 3apaHve
ypaBHeHUs (MeTon
cnycka)
Tema 12. Teopema o
€ONHCTBEHHOCTHN [MncbMeHHoe
eweHNs OCHOBHbIX noMallHee
12.° 1 2 2
KpaeBblx 3a4ay ans 0 3 0 3apaHve
ypaBHEHNS
TennonpoBOOHOCTN.
Tema 13. MeTog
pasgeneHus
NEPEMEHHbIX PELLEHNS Eomﬁzmﬁ:';oe
13.|nepBow kpaeson 5 14 2 0 2 3anaHme
3agayn ong ypaBHeHus
TennonpoBOAHOCTH
CTEPXHS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 14. ObocHoBaHne
mMeT ®dypbe on
eTona ®ypbe ans KoHTponbHas
ypaBHEHNS 26073
TENNONPOBOAHOCTM IEIMCbMeHHoe
14.|cTepxHs. AHanns 5 15 2 0 2 nomawHee
NONMYYEHHOr O PELLEHNS. sananmne
KBasunctaumoHapHbii
PEXUM OCTbIBAHNS
CTEPXHS.
Tema 15. TNpuHUMn
Makcumyma ons
ypaBHeEHUS [MncbMeHHoe
TENNoNPOBOOHOCTH. noMallHee
15. 1 2
S EOMHCTBEHHOCTb S 6 0 2 3apaHve
peweHunsa 3aga4n Kowwm
ONS ypaBHEHNS
TENNoNPOBOOHOCTH.
Tema 16. PeweHne
3anayu Koww ons [McbMeHHoe
aBHEHUS noMallHee
16.P/P 17 2 2
6 TENNONPOBOAHOCTM 5 0 3apaHve
METOLOM UHTEerpana
dypbe.
Tema 17. O6ocHoBaHwue
MncbMeHH
doopmynbl [NyaccoHa non(j ami o eoe
17.|peweHns 3ana4m Kown 5 18 2 0 2 3anaHme
ONs ypaBHEHNS
TENNoNPOBOAHOCTH.
Tema 18. OcHoBHble
rpaHnyHble 3adayv ons
SNNNNTUYECKOrO [McbMeHHoe
aBHEHMS. noMallHee
18.YP 1 2 2
8 WccnepnosaHne 6 0 3apaHve
€AVHCTBEHHOCTU
peweHns OCHOBHbIX
rPaHNYHbIX.
Tema 19.
["apmMoHuyeckne
doyHKUMKN. Popmynbl [MncbMeHHoe
'pnHa. OCHOBHbI
19 [FPuHa OcHoBHble 6 23 4 0 4 nomauHee
cBorcTBa. Teopembl 0 3apjaHue
cpenHeM Ons
rapMoHuYyeckom
oyHKUNWN.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 20. MNpuHUMN
Makcumyma ons
rapMoHu4yeckom
PYHKLNWN.
dyHOameHTanbHoe
20.|pelweHne ypaBHeHNs 6 4,5 4 0
Nannaca.
WHTerpanbHoe
npeancrasneHne
rapMoHn4yeckom
PYHKLNWN.

Tema 21. BHyTpeHHAsA n
BHEWHSAS 3a0a4u
Hupwnxne ons
21.lypaBHeHus Jlannaca. 6 6 2 0 2
WccnepnosaHne
€0VHCTBEHHOCTU
peweHuns.

Tema 22. MeTtoz
doyHKUMM [prHa
peleHnsa 3anayn lNncbMeHHoe

Oupwnxne ons nomatuiHee
22'ypaBHeH|/|9|ﬂannaca: 6 / 2 0 2 3ajaHve
onpeneneHne yHKLnn
['pnHa 1 ee OCHOBHble
cBOKCTBA.

Tema 23. PeweHune
BHYTPEHHEN 1 BHELWHEN [MncbMeHHoe
o7 [328a4n Ovpwnxne ons 6 JomaliHee
wapa MetToaom 3apaHve
doyHkumm MpuHa
(cbopmyna lyaccoHa).
Tema 24. lNoseneHve
rapMoHu4yeckom
dOYHKLUK N ee
NPOW3BOOHbIX HA
6EeCKOHEYHOCTMW.
24.\ViccneposaHue 6 10 2 0 2
€ONHCTBEHHOCTH
peleHns BHYTPEHHER 1
BHelWHen 3anay
Hemana ons
ypaBHeHus Jlannaca.

Tema 25. MeTopg
pasneneHus
NepeMeHHbIX peweHns
25.|3apa4n dupwxne ong 6 11 2 0 2
ypaBHeHus [NyaccoHa B
NpPAMOYronbHOWN
obnacTw.

NucbMeHHoe
4 JomaliHee
3agaHue

NncbmeHHoe
oomauiHee
3agaHue

NMncbMeHHoe
JomalHee
3ajaHue

KoHTtponbHas
paboTta
[MncbMeHHoe
nomaluHee
3ajaHve

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 26. MeTton
pasneneHuns
NepeMeHHbIX pelleHns
BHYTPEHHEN 1 BHELWHEen Eg'ﬁgmﬁ:'éoe
26.|3apa4 dupwuxne ons 6 12 2 0 2 3anaHme
Kpyra Metooom
pasneneHuns
nepemeHHbIx. dopmyna
MyaccoHa.
Tema 27. lNoTeHumansl
NPOCTOro 1 ABOMHOIO
Cnosi, rapMOHNYecKune Egﬁzmi::%
27.|cpyHKLUMN. 6 13, 14 4 0 4 3anaHme
['eomeTpuyeckune
CBOMCTBA NOBEPXHOCTU
INanyHoBa.
Tema 28. lNpsimoe MNucbmeHHoe
3HayeHve noteHuunana nomatuiHee
28. b 1 2 2
8 IBOWHOrO cnos. 6 5 0 3ajaHve
WuTerpan Naycca.
[MnCcbMeHH
Tema 29. lNpenenbHble noﬁamieeoe
29.|3HaYeHns noteHumnana 6 16 2 0 2 3anaHme
OBOMHOro Cnos.
Tema 30. lNpenenbHble
3HayeHWs nNpasusibHOMN lNncbmMeHHoe
HopMasnbHOW 17 2 2 JomatliHee
30. npon3BOOHON 6 0 3apaHune
noteHumana npocToro
cnos.
KoHTponbHas
Tema 31. paboTta
31 WHTerpanbHble 6 18 5 0 5 [MncbMeHHoe
ypaBHEHNs Teopumn nomauHee
noteHunana. 3ajaHve
Tema . Ntorosas 5 0 0 0 3avet
doopma KOHTpoOns
Tema . Ntorosas 6 0 0 0 OK3aMmeH
doopma KOHTpons
WNtoro 72 0 72

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. Knaccudpukaums nMHenHbIX ypaBHEHU C YaCTHbIMU MPOU3BOAHLIMU BTOPOIro
nopsaka. NpuseneHne K KaHOHUYECKOMY BUAY YpaBHEHUA BTOPOro nopsiaka ¢ NnoOCTOSAHHbIMU
KoadpouumueHTamn.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

PerncTtpaunoHHbiin Homep 940018
CtpaHnua 9 ns 29.
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JNlnHeHble ypaBHEHMS BTOPOro nopsaaka. Buabl ypaBHeHW. 3aMeHa NepeMEHHbIX B YPaBHEHUAX
BTOPOro nopsaka, Marpuua KoadogouumneHToB Npu ctaplern yactu. Knaccudukaums nmHemnHbIx
YPaBHEHWIA C YaCTHbIMU NPOU3BOAHbLIMM BTOPOro nopsaka. [pumepbl ypaBHEHUA MaTEMATUYECKOM
doU3nKN C NX Knaccmpukaumen.

naboparopHas pabora (2 4aca(oB)):

Knaccundgoumkaums n npveBeneHne ypaBHEHUA BTOPOro NOpsiaka C MOCTOSIHHbIMU KO3GPULIMEHTAMI K
KaHoHM4YeckoMy Buay. CBa3b C NpuBeaeHMEM KBaApaTNYHbIX OpM K HopManbHoMy Buay. Meton
NarpaHxa. MNMocTpoeHne NepeMeHHbIX /1S CBEAEHUS YPaBHEHMWI K KAHOHUYECKOMY BMAY.

Tema 2. NMpuBepeHne K KAHOHMYECKOMY BUAY YPaBHEHUI BTOPOro nopsiaka ¢ AByMs
He3aBUCUMbIMU NepPeMeHHbIMMU.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Knaccndgomkaums ypaBHeHWiA ¢ BYMS HE3ABUCUMbIMW NEPEMEHHbBIMU. JINCKPUMUHAHT ypaBHEHUS,
CBS13b C TUMOM ypaBHEHMS. Bbibop NepeMeHHbIX, ANs CBEAEHMS YpaBHEHWIA BTOPOro nopsaka ¢
LBYMSI HE3ABNCUMbIMN NEPEMEHHBIMU K KAHOHNYECKOMY BUAY.

naboparopHas pabora (2 4aca(oB)):

PeweHune 3apnay Ha knaccmmnkaumnio ypaBHeHUIA BTOPOro Nopsiaka ¢ AByMS HE3aBUCKMbIMUA
NepeMeHHbIMU. YpaBHEHUS NEPEMEHHOrO Tna. Boibop 3aMeHbl NEPEMEHHBIX B CNydasx pasfimyHbIX
TUMNOB YpaBHEHUS B NofobnacTax. YNpoweHne ypaBHEHNIA.

Tema 3. BbiBOA, OCHOBHbIX YpaBHEHU MaTeMaTudyeckon ousnku: ypasHeHne KonebaHun
CTPYHbI, ypaBHeHUe KonebaHun membpaHbl, ypaBHEHUE KonebaHu CTepXHS, ypaBHeHne
TennonpoBoAHOCTU B TBEPAOM Tene, ypaBHeHUe Ten1onpoBOAHOCTU CTEPXHS, NpUumepsbl
CTauMOHapHbIX ypaBHEHUN.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

OcHoBbI BblBOAA YPaBHEHWIA MaTeMaTUYecKoi conankun. MmnoTesbl, rU3nM4ecKmne 3aKoHbl, 3aKOHbI
coxpaHeHusl. BbiBof ypaBHeHUSt KonebaHWil CTPYHbI, CTEPXHEN, ypaBHeEHMe konebaHnii MeMbpaHbl.
HavanbHo-kpaeBble 3aaaqv Anst ypaBHeHWn konebaHuii. BelBon ypaBHEHWUS TENNONPOBOAHOCTY B
TBEPLOM Tene, ypaBHEHWUS TENNOMNPOBOAHOCTY B CTEPXHE. HavyanbHo-KpaeBble 3aaayv ons
ypaBHEHNs TeNNonpPoBOAHOCTM. MpuMepbl CTaUMOHAPHbBIX KPaeBbIX 3a4adypaBHEHWIA.

naboparopHasi pabora (4 4aca(oB)):

BbiBo4 HavyanbHO-KpaeBbIx 3a4a4 415 ypaBHEHUS MONepeYHblX KonebaHnii CTPyHbl, ypaBHEHNS
KonebaHuii MeMbpaHbl, NPOAONbHbIX KonebaHuii CTePXHS. YY4ET HEOOHOPOAHOCTEN 1
COCpPenoToYEeHHbIX pakTopoB. BbiBOA HaYanbHO-KpaeBblx 3a4a4 A/15 ypaBHEHUS TENNONPOBOAHOCTH
B TBEPOOM Tene. [IByMepHble 1 OOHOMEpPHbIE TENNOBbIE 3a4a4un. YY4ET HEOOHOPOLHOCTU U
cocpenoTodeHHbIX akToOpPOB.

Tema 4. dopmyna [Janambepa pelwieHus 3anaum Kowmn ons ypaBHeHNUs KonebaHUM CTPYHbI.
Koneb6aHnsi nonyorpaHU4eHHOW CTPYHBbI.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

3apnava Koww ons ooHOMEpPHOro ypaBHeHust konebaHuii. Boisoa dpopmynbl [lanambepa pelweHns
3apayn Koww ans ypaBHeHusi konebaHuii cTpyHbl. CBeaeHne 3aaaqm o konebaHunsix
nonyorpaHnyeHHom CTpyHbl K 3apade Kowwn. HTepnpeTtauusa peweHns 3agayqn. BonHosbie
NpoLIeccChl.

naboparopHas paborta (2 4aca(oB)):

MpumeHeHne doopmynbl Janambepa K peweHuto 3aaay Kowwn ans ypaBHeHus konebaHuii CTpyH,
cTepxHeit. KonebaHus nonyorpaHnyYeHHoOR CTpyHbl. ['padpmnyeckoe npencrasneHne AuHaMuKm
PasBUTUS BONHOBbIX MPOLIECCOB HA OCHOBE MOMYYEHHOIO PELEHMSI.

Tema 5. PelleHne 0QHOPOAHOr0 ypaBHEHUs KonebaHun CTPyHbl METOA0M pa3aeneHus
nepeMeHHbIX. AHanu3 peLleHus 3aaayum o CBO60AHbIX KONnebaHMAX CTPYHbI.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

3anayv B OrpaHN4YeHHbIX oﬁnacmx, O,EI,HOMeprII7I cnyqa|7|. PeweHne O0OHOPOOHOrIO ypaBHEHUA
KonebaHwi CTPYHbl METOAOM pa3fgeneHns nepeMeHHbIX. HOCTpoeHVIe peweHnsa 3anadn.
I/IHTepnpeTaLu/m NoNy4eHHOro peweHns. CT054me BOMHbI. AMI'IJ'II/ITy,EI,a, yacTtoTa, caoBur goasbl
CTOS4EeN BOSIHbl. 3aBUCUMOCTb napameTpoB OT NCXOOHbIX OaHHbIX.

naboparopHasi pabora (2 4aca(oB)):
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Pewatotcs 3anayn o cBoH604HbIX MONepeyHbIX KonebaHusix CTPYH 1 NPOAOSbHbIX KonebaHmsx
CTEPXHEe METOAOM pa3feneHns NepemMeHHbIX. PeweHne ypaBHEHNS B HACTHbIX MPON3BOAHbIX K
OLY stoporo nopsaka. PeweHue cnekTpanbHbIX 3a8ay Ans o4HOMEpPHOro oneparopa Jlannaca c
PasnNYHbIMK TUNAMW FPaHNYHbBIX YCNOBWIA.

Tema 6. O60ocHOBaHMe MeToaa dypbe peLueHUs NepBon KpaeBown 3aaaduum osi OoHOPOLHOro
ypaBHeHUs KonebaHUn CTPYHbI.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

ObocHoBbIBaeTCA oopmannam Metoaa Oypbe peleHns NepBoit Kpaesor 3aaayv Ans 04HOPOLHOro
ypaBHeHNs konebaHuii CTpyHbl. ViccnenyeTtcs noBeneHne KoagppmumeHToB ®ypbe Npu pasnmyHbIx
TpeboBaHNAX HA NCXOAHbIE AaHHbIe 3a8a4n. PopMynMpyOTCS YCNOBMS CyLLeCTBOBAHMS
KNnacCUYeCcKoro peleHns 3afaym ons 04HOMEPHOrO BOTHOBOIO YPaBHEHUS.

naboparopHas pabora (2 4aca(oB)):

MeTO,EI,OM pasneneHnsa rnepeMeHHbIX NpoBOONTCA peWeHne CMEeLlaHHbIX KpaeBblX 3anday ons
OLHOPOAHOrO BOSIHOBOIO ypaBHEHNS C UCNOMb30BaHNEM rpaHUYHbIX ycnosuin Oupuxne, Henmana, a
TakXxe rnpun Hanndmm y4actkoBs rpaHuubl C TPETbUM rpaHN4YHbIM YCNOBUEM. MHTepFIpeTaLI,I/Iﬂ
NOJTYYEHHbIX peLleHNiA.

Tema 7. MeTopn, pa3peneHusi NepeMeHHbIX peLleHUs 3a4a4u O BbIHYXAEHHbIX KonebaHusx
CTPYHbI. iBNneHne pe3oHaHca. MeTon, pa3peneHusi NepeMeHHbIX peLleHUs 3apayum o
CB0O6OOHbIX KONTe6aHUSAX NPAMOYrofibHOW MeMOpaHbI.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

3anauyn B orpaHn4eHHbIX 06nacTsix, 0OJHOMEpPHbIN cnyyaii. PelueHne HeoJHOPOIHOrO ypaBHEHUS
KonebaHuii cTpyHbl MeTofoM Pypbe. MocTpoeHne peweHnst 3aaadn. OToT METOA NMPUMEHSIETCS Ans
4aCTHOro cnyyas, koraa npaeasi HacTb COAEePXMUT COBCTBEHHbIE rapMOHKKK. MNposiBNeHne SBNeHNS
pe3oHaHca.

naboparopHas pabora (2 4aca(oB)):

MeTonom dypbe NPOBOANTCS PELIEHNE CMELWaHHbIX KpaeBbix 3a4ay st HE0OAHOPOAHOro BOTHOBOMO
ypaBHeHus. B 3apayax BCcTpeyatoTcs rpaHuyHble ycnosuii dupuxne, HeilMaHa, a Takxe TpeTbu
rpaHuYHble ycnosus. MIHTepnpeTaumnsi Nony4YeHHbIX PeLleHuni.

Tema 8. Teopema eAUHCTBEHHOCTU peLLUEeHUs OCHOBHbIX FPaHUYHbIX 3a4a4 AN BOJIHOBOro
ypaBHEHMS.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MeTooOM 3HEpPreTMYeCKUX HePaBEeHCTB [OKa3blBAETCSH eANHCTBEHHOCTb PELEHNS CMELLAHHO
rPaHNYHON 3aa4ymn i MHOrOMEPHOrO rmnNepbonnyYeckoro ypaBHEHNS AUBEPreHTHOro BUAA.
YKasblBaeTCcs Ha TO, YTO OCHOBHOE SHEPreTUHeCKoe TOXOAECTBO SBNSETCS OTPAXEHMEM 3aKOHA
COXpPaHeHUs NOMHOM 3HepPrumn cnuctemol. PopmMynmpyeTcs Teopema 0 €AMHCTBEHHOCTU PELIEHMSI.

naboparopHasi pabora (2 4aca(oB)):

MeTonom dypbe NPOBOANTCS PELIEHNE NOHOCTbIO HEOAHOPOAHBIX CMELAHHbIX KpaeBblX 3a4a4y Ans
BO/IHOBOrO ypaBHeHus. B 3apayax BCTpeyatoTcs rpaHuyHble ycnosuii dupuxne, HeiimaHa, a Takxe
TPETbU rpaHnyHbIe ycnoBus. IHTepnpeTaunst Nnony4yeHHbIX pelweHnii. NMocTpoeHne goyHKLWA,
CHUMAaOLLMNX HEOAHOPOAHOCTb B FPAHNYHbIX YCNOBUSIX.

Tema 9. Teopema egUHCTBEHHOCTU peLleHus 3anayum Kolwum ons BOIHOBOro ypaBHEeHUS.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

JokasbiBaeTcs eANHCTBEHHOCTb peleHns 3ana4un Kown ons MHOroMepHoro BOIHOBOMO YpaBHEHNS.
BBoaunTCsl NOHATME XapakTepUCTNYECKOro KoHyca. YctaHaBnvMBaeTcs crpasea/IMBOCTb TEOPEMbI O
eONHCTBEHHOCTM pelleHns 3aaaqm Koww ans BOMHOBOro ypaBHEHMSI.

naboparopHasi pabora (2 4aca(oB)):

MeTton dypbe NpUMEHAETCS AN peweHns AByMEPHOro BOSIHOBOrO ypaBHEHWS Ha NpuMepe
pelweHnst 3aa4m o cBOHOOHbIX KonebaHusx NpsIMoyronbHoM MeMbpaHbl. PaccmaTpuBatotcs cnyyam
4aCTUYHOW U1 NOMHON HEOAHOPOLHOCTU YPaBHEHWIA.

Tema 10. Popmyna Kupxrocpa pewueHns 3agaum Kowum onsa TpexMepHOro BOIHOBOro
ypaBHeHus.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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Pewaetcsa 3apaya Kown gna TpexmMepHoOro BONHOBOro ypaBHeHUs. CTPOATCS YaCTHbIE peLeHns
ypaBHEHUs, Ha OCHOBE KOTOPbIX BbiBOAUTCS doopmyna Kupxrodpa ([yaccoHa) peweHuns sanayn
Kowwn ona TpexmepHOro BOSIHOBOrO YpaBHEHUS.

naboparopHas pabora (2 4aca(oB)):

CTpoATCS pelweHns TPEXMEPHOro BOTHOBOMO YPaBHEHNS C UCNONb3oBaHueM doopmynbl Kupxrodgoa.
NHTepnpeTauunsi Nony4YeHHbIX PeLeHnii.

Tema 11. Popmyna lNyaccoHa pelueHus 3apgaum Kowwm onsa aByMepHOro BOJIHOBOro
ypaBHeHUsA (MeToA cryckKa)

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Pewaetcsa 3apaya Kowwn ona nByMepHOro BONHOBOro ypasHeHus. dopmyna lNyaccoHa peweHuns
3agayun Koww ons nByMepHOro BOMHOBOrO YPaBHEHUS NONy4aeTCs METOLOM NMOHUXEHNS
pa3MepHOCTU 3a4a41, METOLOM CnyckKa.

naboparopHas pabora (2 4aca(oB)):

CTposTCa peweHns AByMEPHOro BOTHOBOrO ypaBHEHMS C MCNONb30BaHMeM cpopmynbl MNMyaccoHa.
NHTepnpeTauns nony4yeHHbIX pelweHnii B ABYMEPHOM NPUOINXEHUN.

Tema 12. TeopeMa 0 eANHCTBEHHOCTU peLleHUs OCHOBHbIX KpaeBbiX 3aaay Ans ypaBHEHUSA
TennonpoBoaoHOCTM.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MeToooM 3HEpPreTM4yeckux HepaBeHCTB MCCNenyeTcs eANHCTBEHHOCTb PELEHMst OCHOBHbIX KpaeBblxX
3a4ady ons ypaBHeHWs TennonpoBoaHocTu. MNpu nccnenoBaHny paccMaTprMBaeTcsl CMelaHHas
KpaeBas 3aaya C ydactkaMu rpaHuubl ¢ ycnosuammn Oupuxne, HelimaHa 1 TpeTbUMK rpaHnYHbIMM
ycnosusMu. dopmMynunpyeTcs Teopema 0 €AUHCTBEHHOCTH.

naboparopHasi pabora (2 4aca(oB)):

Ons Pa3nn4yHbIX NOCTAHOBOK FPAaHUYHbIX 3a0a4 NPOBEPAIOTCA YCNOBUA TeopeMbl O eANHCTBEHHOCTH
peweHuns. BHuMaHune yoenseTcs BCeM TUnaM KpaeBbiX YCJ'IOBI/IVI, BKtO4Has ycnosumd TpeTbero poga.

Tema 13. MeTopn pa3peneHusi nepeMeHHbIX peLleHUs NepBoi KpaeBow 3a4a4v oS ypaBHeHUs!
TEnnonpoBOAHOCTU CTEPXHS.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

3anauu B orpaHunyeHHbIX 06nacTsix, 04HOMEPHbIA cnyyaii. PelweHrne 04HOPOLHOrO ypaBHEHMS
TENNONPOBOAHOCT METOLOM pa3aeneHns nepeMeHHblx. [MoCTpoeHne peleHns 3anaqn.
NHTepnpeTaunsi Nony4eHHOro pelleHuns.

naboparopHas paborta (2 4aca(oB)):

MeTonoM pasfneneHnst NepeMeHHbIX NMPOBOAUTCS PELIEHNE CMelWaHHbIX KPaeBbIxX 3aaay ans
ypaBHEHWS TEMNONPOBOLHOCTM CTEPXKHS C UCMONb30BAHNEM FPaHNYHbIX yCnoBuid dupuxne,
HelimaHa, a Takxe npv HaNM4ymMmn y4acTKoB rpaHnLbl C TPETbUM rPaHNYHbIM YCTIOBUEM.
NHTepnpeTauunsi Nony4YeHHbIX PeLleHnii.

Tema 14. O6ocHOBaHue MeToaa dypbe AN ypaBHEHUS TENNONPOBOAHOCTU CTEPXHS. AHanNU3
nony4yeHHoro pelueHus. KeaamcraunoHapHbI peXuM OCTbiBaHUS CTEPXHSA.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

ObocHoBblBaeTcs oopmannam Metoaa dypbe pelleHunsi NepBoit KpaeBor 3aaa4v ans 04HOPOLHOro
ypaBHeHVs TennonpBoAHOCTU. Viccnenyetcs noseaeHne KoagpuumeHToB dypbe Npu pasnnyHblx
TpeboBaHMAX Ha NCXOAHblE JaHHble 3ana4n. PopMynMPYOTCS YCNOBMS CYLLECTBOBAHMS
KNacCUYeCcKoro peleHns 3anaym ans 04HOMEPHOro ypaBHEHMS. TennonpoBoaHocTu. MNpoBoanTcs
aHanm3 nosy4eHHoro pelweHusi. KeaamctaumoHapHbIi PEXMM OCTbIBAHUSI CTEPXKHSI.

naboparopHas pabora (2 yaca(oB)):

MeTtonom dypbe NPOBOAUTCS PelleHe CMELLaHHbIX KpaeBbiX 3aaay Ansi HeOLHOPOLHOMO
ypaBHEHUS TENNONPOBOAHOCTU. B 3aavax BCTpeyaroTcs rpaHunyHble ycnosuii dupuxne, Helimana, a
TakXe TPETbU rPpaHNYHbIe YCNOBUS. VIHTepnpeTaumst NonyYeHHbIX PeLeHWiA.

Tema 15. MpuHUMN MakcUMyMa ONsi ypaBHEHUS TENONPOBOAHOCTU. EAMHCTBEHHOCTD
pelueHns 3apauv Kowm pns ypaBHeHUs TeN0NpPOBOAHOCTMH.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbini Homep 940018 5 AE
CtpaHnua 12 n3 29. 111 VHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

dopmynmpyeTcs 1 LoKa3blBaeTCS YyTBEPXAEHNE, HA3blIBAEMOE NMPUHLMMOM MakCUMyMa Onsi
ypaBHeHus TennonpoBogHocTy. ObcyxaaeTcs omMan4eckunii CMbICA NPUHLMMNA U ero BapuaHTbl.
MpuHLMN MakcMyMa MCnonb3yeTcsa Ans nokasaTenbcTBa €AUHCTBEHHOCTU peleHunst 3aaaym Kowwm
L5 OLHOMEPHOTrO YpaBHEHNS TEMNONPOBOLHOCTM.

naboparopHas pabora (2 4aca(oB)):

MpoBepsOTCSA YCNOBUS TEOPEMbI O €AUHCTBEHHOCTW PEeLlleHnst KpaeBbl3 3aaad, KOTopble 3aTem
pewatotcs MetoaoM Pypbe. PelleHne NpoBoANTCS AN1s1 NOHOCTbIO HEOAHOPOAHBIX CMELAaHHbIX
KpaeBblx 3a[ay As1s ypaBHEHUS TeNNoNpoBoAHOCTW. B 3afayax BCTpeyarTCsi rpaHnyHble YCNoBuiA
Ovpuxne, HeilMaHa, a TakXe TPeTbU rpaHnyHble ycnosus. IHTepnpeTauns nony4YeHHbIX PeLeHunii.

Tema 16. PewieHune 3apaum Kowum onsa ypasBHeHMS Ten1oNnpoBOAHOCTUM METOOOM UHTerpana
dypbe.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Lnsa peweHne 3anayvm Kowwn aonsg ypaBHeHMs TENNOMNPOBOAHOCTM UCMONb3YETCS METOAOM
pa3feneHns NepeMeHHbIX, KOTOPbI 34eCb Ha3BaH METOAOM MHTerpana dypbe BBUaYy
HEeNpPepbIBHOCTM CMeKTpa NPOCTPaHCTBEHHOMO oneparopa.

naboparopHas pabora (2 4aca(oB)):

PelweHne npumepos, CBA3aHHbIX C pelweHnem 3agayqm Kown ans 04HOMEPHOrO ypaBHEHNS
TENNONPOBOAHOCTMN METOAOM UHTErpana Pypbe, Npy PasnnyHbIX Ha4yanbHbIX YCIOBUSIX.
Tema 17. O6ocHoBaHUue chopMynbl MyaccoHa pewweHus 3apaum Kowm anst ypaBHeHUs
TEenaonpoBOAHOCTM.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MpoBoamnTcs obocHoBaHue goopmynbl NyaccoHa pewexns 3anayqn Kowwn ons ypaBHeHUs
TENNONPOBOAHOCTM NyTEM UCCNEA0BAHMNS CXOAUMOCTM COOTBETCTBYIOWMNX HECOOCTBEHHDIX
MHTErpanoB. YkasbiBaeTCs Ha Hann4mm cpakta o 6eCKOHEYHON CKOPOCTIN pacnpocTpaHeHns Tenna B
JaHHOW MoLenw.

naboparopHasi pabora (2 4aca(oB)):

MpencrtaeneHune peweHmnin 3agadv Kowmn onsg ypaBHeEHMS TENAONPOBOAHOCTM METOAOM MHTErpana
dypbe ¢ ncnonb3osaHnem opmynbl MNMyaccoHa. BeluncneHne npon3soaHbIX BICOKUX MOPSAAKOB OT
MONYYEHHbIX PELIEHWNIA.

Tema 18. OCHOBHbIe rpaHU4YHbIe 3a/a4un Ons ANUNTUYECKoro ypasHeHusi. UccnepoBaHue
€AMHCTBEHHOCTU peLleHUsi OCHOBHbIX FPaHUYHbIX.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MeToOoM aHepreTM4ecknux HepaBeHCTB UCcnenyeTcs eAMHCTBEHHOCTb PEWEeHNS OCHOBHbIX KpaeBblX
3a4ay ans ypasHeEHMS SNAUNTUYECKOro Tuna QuBepreHTHoro snaa. lNpu nccnenosaHnm
paccMaTprBaeTCs CMeWwaHHas kpaesas 3agada ¢ y4actkamu rpaHuupbl ¢ yenosmamm Oupuxne,
HeliMaHa n TpeTbuMn rpaHnyHbIMK ycnosuamn. dopmynmpyeTcs TeopemMa 0 € ANHCTBEHHOCTMW.
naboparopHas pabora (2 4aca(oB)):

MpoBepka ycnoBuii TEOpeM 45 KpaesblX 3aay AN1s1 CTauMoHaPHbIX ypaBHEHWA konebaHui,
TennonpoBOAHOCTU. YNOP AenaeTcs Ha rpaHnyHble 3anadv Oupuxne, HeinmaHa, TpeTtbero poaa.
Tema 19. NapmoHuyeckue cpyHKumn. dopmynbl N'puHa. OCHOBHble cBOUCTBa. TeopeMbl O
cpenHeMm O rapMOHUYEeCKOW PYHKLIMM.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Beoautcs noHsTME rapMoHNYeckor B obnacTtu doyHkummn. Ctpostcs doopmyibl ['prHa.
DopMynMpyTCS OCHOBHbIE CBONCTBA rAPMOHUYECKUX (PYHKLMIA, Cpean KOTOPbIX BblOENSAITCS
TeopeMbl 0 cpefHeM. [1poBoanTCa [oKa3aTeNnbCTBO 3TUX TEOPEM.

naboparopHasi pabora (4 4aca(oB)):

MpuBoaATCS NPUMEPbl rAPMOHNYECKNX GOYHKLUMIA B OrpaHnYeHHbIx obnactsx. Fae BO3MOXHO,

y6e>K11aeM09| B BbIMOTHEHUN TEOPEMbI O CPEAHEM. HeI'IOCpe,D,CTBeHHOIZ I'IpOBGpKOI?I NnoKa3blBaem
rapMOHNYHOCTb (PyHOAMEHTaNbHOIO peleHns ypaBHeHUs INannaca, noTeHuUManos.

Tema 20. NMpuHUMN MakCUMyMa ONnsa rapMmoHn4Yyeckon pyHKUMK. DyHpameHTanbHoe peLleHue
ypaBHeHus Jlannaca. UHTerpanbHoe npeacraBneHne rapMmoHM4eckon oyHKLUK.

JNIeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

PervncrpaumnoHHblii Homep 940018 SAEKTPOHHBIH
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Kak 0gHO 13 CBOMCTB POPMYNMPYeTCs 1 00Ka3blBAETCH MPUHLUN MakCUMyMa OJ15 rapMOHNYECKOM
doyHKUMN. BBOOMTCA NOHATUE DYHOAMEHTANbHOro peweHns ypasHeHus Jlannaca. @opmynumpyertcs
N 0OKa3blBAeTCH cpopMyna, Ha3blBaeMas nHterpanbHbIM npencraBieHnem FapMOHI/I'-IeCKOI7I
PyHKLNN.

naboparopHas pabora (4 4aca(oB)):

lMocTtpoeHne ypaBHeHUs Jlannaca B Kpyre, wape. [NoctaHoBka 3aga4y ons ypasHeHus lNyaccoHa B
NpPSMOYronbHMKe, Kpyre, KonbLe, wape.

Tema 21. BHYTpeHHAA U BHeLUHsAA 3apaumn Oupuxne ans ypasHeHus Jlannaca. UccnepoBaHue
€O0UNHCTBEHHOCTU peLUeHUs.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OnpepneneHne rapMoOHNYHOCTM BHE 06NacTu, ONpeneneHns BHYTPEHHEN 1 BHEWHeR 3anad Oupnxne
ons ypasHeHus Jlannaca. ViccnenoBaHne eAMHCTBEHHOCTM PELIEHNS yKa3aHHbIX 3a4ay.

naboparopHas pabora (2 4aca(oB)):

PeweHune kpaesoit 3agaun Oupuxne onsa ypasHeHus Jlannaca B NnpsMOyrofnbHUKE METOLOM
pasfeneHns NepeMeHHbIX.

Tema 22. Meton, coyHKUMM ['puHa pelueHUa 3apaum dupuxne ons ypasHeHusa Jlannaca:
onpeneneHne pyHKuum N'pmHa u ee OCHOBHbIE CBOUCTBA.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

®dyHkums ['puHa. Meton doyHkumm ['puHa pewenuns 3agadm dupuxne ons ypasHeHus Jlannaca.
OcHoBHble cBoncTBa (yHKUMM [prHA: HEOTPMLATENBHOCTb, MOBEAEHMNE HOPMANbHOW MPOM3BOAHON,
cCUMMeTpUS.

naboparopHasi pabora (2 4aca(oB)):

PeweHne KpaeBOI7I 3apa4n HemmaHa 1 cMellaHHbIX KpaeBblX 3a0a4 ons ypaBHEeHUA JTannaca B
npsAMoOyronbHMKe MeTonoMm pasneneHns rnepemMeHHbIX.

Tema 23. PelleHue BHyTpeHHeX U BHelLHeW 3apgadm Oupuxne ons wapa metonoM oyHKLMU
MpuHa (chopmyna lNyaccoHa).
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

lMocTpoeHne dpyHkumm ['puHa ons wapa. BelancneHne HopmanbHOM NMPOM3BOAHOM Ha cdoepe.
PeweHne BHyTpeHHe n BHewHen 3ana4n Oupuxne ona wapa metonom (dpopmyna yaccoHa).

naboparopHas pabora (4 4aca(oB)):

PelweHne cMewaHHbIX KpaeBbix 3a0a4 0ns ypasHeHus [lyaccoHa B MPsSMOYrofibHUKE METOO0M
dypbe.

Tema 24. NoBeneHue rapMOHNMYECKON (PYHKLIMM U ee NPOU3BOAHbIX Ha 6€CKOHEYHOCTH.
WccneposaHve eAUHCTBEHHOCTU peLlieHUsi BHYTpeHHen U BHellHen 3aaay HenmaHa onsa
ypaBHeHus Jlannaca.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

PeryﬂﬂpHOCTb rapMoHN4YEeCKUnX q:)yHKLI,I/IVI. [MoBeneHwne FapMOHI/ILIeCKOVI PYHKLNM N ee NPON3BOAHbIX
Ha 6eckoHe4yHoCTW. YcTaHaBnMBaeTcs npoaoJi>xXeHneMm FapMOHI/ILIeCKOVI PyHKLNUM C wapa v
onpeneneHnem CBOWCTB peweHunsa ans wapa.

naboparopHas pabora (2 yaca(oB)):

PeweHne KpaeBOI7I 3a0a4vyn ,ﬂ,mpmxne Ond ypaBHeHUA JTannaca B KonbLe METOLAOM pasneneHns
nepemMeHHbIX.

Tema 25. MeTon pa3neneHusi NnepeMeHHbIX pelleHus 3aaauv dupuxne ans ypaBHeHUs!
MyaccoHa B npsiMoyronbHon obnacTm.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

MeTton pasneneHns nepeMeHHbIX peleHns BHyTpeHHen 3anadn dupnxne ong ypasHeHus [lyaccoHa
B NpsiIMOyronbHoi obnactn. Pasbunenne 3agayn. CornacoBaHue rpaHnUyHbIX YCNOBUA.

naboparopHas pabora (2 4aca(oB)):

PeweHune kpaesbix 3anay Oupuxne ona ypasHeHus Jlannaca B Kpyre n CEKTOpe MeToaom
pa3feneHns NnepeMeHHbIX.
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Tema 26. MeTon pa3neneHusi nepeMeHHbIX pelleHUs BHYTPeHHen U BHellHen 3apady dupuxne
ONSA Kpyra MeTtoaom pasaeneHus nepemeHHbix. dopmyna lNyaccoHa.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

YpasHeHue Jlannaca ans kpyra B nonspHbIX koopanHatax. MeTton pasneneHms nepemMeHHbIX
peweHns BHYTPEHHEN 1 BHEWHeN 3a8ad Jupuxne ana kpyra MeToaom pasaeneHns nepeMeHHbIX.
®dopmyna lNyaccoHa onsa kpyra.

naboparopHas pabora (2 4aca(oB)):

PelweHue kpaesbix 3aaa4 HeiimaHa ons ypasHeHus Jlannaca B Kpyre v CEeKTope METO40M
pa3neneHns NepemMeHHbix.

Tema 27. NoTeHuManbl NPOCTOro U ABOWHOINO CfI0A, rApMOHMYecKne oyHKLUN.
FeoMeTpuyeckue csomcTea NOBEpPXHOCTU JIAnyHoBa.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

BBoamTCs NOHATMSA HbIOTOHOBA NOTeHUMana. MNoteHumansl NPOCTOro 1 ABOHOrO COS.
YCcTaHaBNMBaEeTCS, YTO yKa3aHHbIe MOTEHUMANbI SBNSIOTCS rapMOHMYECKUMM B 06N1aCTW 1 BHE ee.
MoHaTre 06 obnacTtsax JianyHoBa u nx noamHoxecTts. CBoiicTBa obnactel JlsnyHoBa.

naboparopHasi pabota (4 4aca(oB)):

MocTpoeHne doyHOaMeHTanbHOro peleHns ypasHeHns Jlannaca B NpsiMOYyronbHUKe METOLOM
dypbe. BoisicHeHNE CBSA3M CBEPTKN (PYHOAMEHTANBbHOIO PEWEHNS C PELLEHNEM YPABHEHMNS
MyaccoHa.

Tema 28. lNpsiMoe 3HayeHUe noTeHUUWana asouHoro cnosi. UHterpan Maycca.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

[MoHsATME 0 NPSMOM 3HAYEeHMM NOTeHUnana oBonHoro cnos. CywecTBoBaHME U HENPEPbLIBHOCTb
NPSMOro 3HA4YEHMS NoTeHUMana ABOVNHOrO Cnos. YacTHbIn cnyyain notTeHumana gBOMHOro Cros.
WHTerpan ["aycca n ero 3Ha4yeHus.

naboparopHasi pabora (2 4aca(oB)):

PeweHune TeKCTOBbIX 3aa4, NPMBOASIMX K YPaBHEHUSIM rMNepbonnyeckoro Tuna B KaHOHNYECKUX
obnacrtax.

Tema 29. NpepenbHble 3Ha4YeHNS NOTeHUMana 4BOMHOro Cnos.
JNeKLMoHHoe 3aHsiTne (2 4aca(os)):

CBsa3b noTteHuUmana ABOWHOro cnos ¢ MIHterpanom Maycca. Pa3pblBHOCTb NOTEHUMana ABONHOIo
CNnos Npu nepexone 4epes rpaHuLy. BbiSIBIeHNEe CKa4ykoB npenenbHblX 3Ha4eHUn noTeHumana
OBOWHOro Cnos4.

naboparopHas pabora (2 4aca(oB)):

PelweHune TeKCTOBbIX 3aa4, MPUBOASWMX K YPaBHEHUSIM Napabonnyeckoro Tmna B KAHOHNYECKUX
obnacTax.

Tewma 30. lNpepenbHbie 3HaYeHUs1 NpaBUIbHOW HOpPManbHOW NPOU3BOAHON NOTEeHLMana
nNpocToro cnos.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Hel'lpeprBHOCTb noteHunana npocToro CJos. [MoHsaTMe npasmanon HOpMaﬂbHOI7I I'IpOI/ISBO,D,HOI7I
noTeHunana. I'IpﬂMoe 3Ha4yeHne I'IpaBI/I}'IbHOVI HOpMaﬂbHOI7I I'IpOVI3BO,D,HOI7I. Cs43b npenenbHbIX
3Ha4YyeHUn noTeHumana oBOWMHOro Cnos c npenefibHbiM 3Ha4eHneM ﬂpaBVIﬂbHOVI HOpMaﬂbHOVI
I'IpOI/l3BO,EI,HOI7I noteHumnana npocToro Cros. ﬂpeneanble 3Ha4YeHuns ﬂpaBVIﬂbHOI7I HOpMaﬂbHOVI
I'IpOI/l3BO,EI,HOI7I noteHumnana npocTtoro Cros.

naboparopHasi pabora (2 yaca(oB)):

PeweHune TeKCTOBbIX 3aa4, MPUBOASWMX K YPABHEHUSIM SNIUMTUYECKOrO TMNa B KAHOHNYECKMX
obnacrax.

Tema 31. UHTEerpanbHbie ypaBHEHUS TeOpUM NoTeHUana.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CeepeHve 3anad upuxne n HelimaHa K nHTerpanbHbliM ypaBHeHUSM ®pearonbma 2-ro poga.
WHTerpanbHble ypaBHeHMs Teopumn noteHuuana n nx CBOMCTBa.

naboparopHas pabora (2 4aca(oB)):
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

PeweHune obwunx 3apay 06 06beMHOM noTeHumane. CBsi3b MOTEHUMANOB C PELEHNSIMU KPaeBbIX
3amau.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNibHOM paboTbl AUCLMUNNHBI (MOOYNS)

Paspen
AucumnnnuvHbl

CemecTp

Henens
cemecTtpa

Buabi
camMoCTOofITeNIbHOMN
pabortbl
CTYAEHTOB

TpynOEeMKOCTb
(B yacax)

dopMbl KOHTPONS
CaMOCTOSITeNIbHOWN
paboTbl

Tema 1.
Knaccugpmkauns
NINHENHbIX YypaBHEHUI C
4aCTHbIMU
NPON3BOAHbIMY BTOPOroO
nopsgka. [NpveeneHue
" |K KAHOHWYEeCKOMy BuaYy
ypaBHEHWn BTOPOro
nopsanka c
NMOCTOSAHHbIMU
KoappuumeHTamu.

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune

Tewma 2. [puBeneHune kK
KaHOHMYeCKOoMy BMIY
YpaBHEHWU BTOPOro

" [nopsioka ¢ aByms
He3aB1CHMbIMU
nepeMeHHbIMN.

noaroToBka
JomalluHero
3agaHuns

JomMallHee
3adaHune

Tema 3. BoiBog
OCHOBHbIX YpaBHEHUI
mareMaTtnyeckom
doN3NKN: ypaBHeHNE
KonebaHuii CTpyHbI,
ypaBHeHne konebaHwuii
MeMbpaHbl, ypaBHeHWE
KonebaHuii CTepXHS,

" lypaBHeHue
TEeNNoNpPOBOAHOCTN B
TBEPOOM Terne,
ypaBHeHue
TEennonpPoBOAHOCTU
CTEePXHS, NpMMepbl
CTauWOHapPHbIX
ypaBHEHWIA.

3,4

noaroToBka
JomallHero
3agaHns

NuncbmeHHoe
gomauiHee
3agaHue

Tema 4. ®opmyna
Lanambepa peleHns
3apaym Koww ans

. lypaBHeHus konebaHwnii
cTpyHbl. KonebaHus
nonyorpaHNYeHHow
CTPYHbI.

noarotoska K
KOHTPONbHOW
paboTte

KoHTponbHas
paboTta

PerncTtpaunoHHbiin Homep 940018
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 5. PeweHne
04HOPOAHOr0
ypaBHeHWs KonebaHwui
CTPYHbl METOLOM noaroToBka [MucbMeHHoe
5. |pasneneHus 5 6 |oomawHero 1 noMallHee
nepeMeHHbIx. AHann3 3ajaHuns 3afaHue
peweHnsa 3anayn o
CBOOOAHbIX KonebaHmsx
CTPYHbI.
Tema 6. ObocHoBaHwue
mMeTona Pypbe peleHuns
nepBow Kpaesomn noaroToBska [MncbMeHHoe
6. |3aga4n ang 5 7  |OoMallHero 1 JomaliHee
04HOPOAHOr0 3anaHuns 3anaHve
ypaBHeHus konebaHui
CTPYHbI.
Tema 7. MeTog
pasgeneHus
NEePEMEHHbIX PeLEHNS
3a0a4m O BbIHYXAEHHbIX
KonebaHusix CTPyHbl.
SiBneHune pesoHaHca. noarotoska MNMncbmeHHoe
7. |Metopn pasneneHus 5 8 |momawHero 2 nomatuiHee
NEepPEMEHHbIX PeLEHNS 3ajaHuns 3afaHue
3aga4um o cBo6OLHbIX
KonebaHmsix
NpPsAMOYronbHOW
MeMOpaHbI.
Tema 8. Teopema
€0NHCTBEHHOCT!N noaroToBka [MncbMeHHoe
8. |peweHnst OCHOBHbIX 5 9 |oomawHero 1 nomatuiHee
rPaHWYHbIX 3a4a4 ans 3ajaHus 3ajaHve
BOJIHOBOrO ypaBHEHUS.
Tema 9. Teopema
€0MHCTBEHHOCTU noaroToBska lMucbMeHHoe
9. |peweHns 3a8a4n Kowwm 5 10 |momauwHero 1 nomauiHee
NS BONHOBOrO 3ajaHuns 3afaHue
ypaBHEHUS.
Tema 10. dopmyna
Kupxrogoa peweHuns noAaroToBka [MncbMeHHoe
10.|3apa4m Kowwn ons 5 11 |oomauwHero 1 JomatliHee
TPEXMEPHOro BOMIHOBOIO 3ajaHus 3ajaHve
ypaBHEHUS.
Tema 11. ®opmyna
y ggggsgfoﬂi”ﬂ;m 5 i noaroToBKa 1 [MncbMeHHoe
"|\OBYMEPHOro BOMIHOBOIO ggz:EMHﬁero ggz::];; ©
ypaBHeHus (MeToL
cnycka)
PeructpaumnoHHbli Homep 940018 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.

(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 12. Teopema o
€AMHCTBEHHOCTU
| » |PeWeHIS OCHOBHbIX 5 i3 noaroToBka [MucbMeHHoe
‘lkpaeBbIx 3anay Ans JomatuHero 1 noMallHee
3ajaHuns 3ajaHve
YpaBHEHUS
TennonpoBOAHOCTMW.
Tema 13. MeTon
pasneneHus
NepeMEHHbIX PeLleHns noaroToBka lMncbMeHHoe
13.|nepBon kpaesomn 5 14 |(oomawHero 1 JomaliHee
3ajayun ons ypaBHeHus 3anaHuns 3anaHve
TENNONPOBOAHOCTM
CTEPXHS.
Tema 14. O6ocHoBaHve
meTtona Pypbe ong
YypaBHEHNS
TEeNNonpPOBOOHOCTU noaroToBska lMucbMeHHoe
14.|cTepXxHs. AHann3 5 15 |oomauwHero 1 noMallHee
NONY4YEHHOr O PELLEHNS. 3ajaHuns 3ajaHve
KBasncraunoHapHbIi
PEXUM OCTbIBAHNS
CTEPXHS.
Tema 15. MNpuHumn
MakcuMmyma ons
YpaBHEHNS
15, |[T€N10NPOBOAHOCTM. 5 16 Hgﬂ;ﬂg:r'(g 1 nomauHee
EQMHCTBEHHOCTb 3ajaHuve
pelweHns 3atadn Kowwm sanahiA
NS ypaBHEHWS
TEeNNOoNpPOBOAHOCTM.
Tema 16. PeweHune
3anaym Koww ons
1p.|YPaBHEHIA 5 17 Hgﬂ;ﬂggrl(g 1 fomalliHee
TEeNNonpPOBOAHOCTU 3anaHus 3ajaHve
METOLOM UHTErpana
dypbe.
Tema 17. O6ocHoBaHve
goopmynbl [NyaccoHa noaroToBka [MucbMeHHoe
17.|peweHns 3anayn Kowwn 5 18 |momauwHero 1 JoMallHee
NS ypaBHEHWUS 3ajaHus 3ajaHve
TEeNNOoNpPOBOAHOCTM.
:s:jmlgggc;:%':ﬁeﬂm noaroToBka [MncbMeHHoe
STANTAYECKOTO JomauHero 1 noMallHee
3ajaHuns 3ajaHve
18 |ypaBHeHus. 6 1
WccnepnosaHne
€0MHCTBEHHOCTU noaroroska 5 nomMawHee
peweHns OCHOBHbIX gggaaﬁ;ﬂero 3ajaHve
rPaHNYHbIX.
PeructpaumnoHHbli Homep 940018 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

19.

Tema 19.
["apMoHuyeckne
doyHKLUMN. DopMynbl
["pnHa. OCHOBHbIE
cBovicTBa. TeopeMbl 0
cpelHeM ans
rapMoHUYyeckom
doyHKLMN.

2,3

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

20.

Tema 20. MNpuHumn
Makcumyma ons
rapMOHUYecKom
dPyHKL M.
dyHOameHTanbHoe
peleHne ypaBHeHUs
Nannaca.
NHTerpanbHoe
npencrtaeneHve
rapMOHUYecKom
dPyHKL M.

4,5

noaroToBka
JomallHero
3a0aHns

JoMallHee
3agaHune

21

Tema 21. BHyTpeHHAS ©
BHELWHAS 3a8a4u
Oupuxne ons

.lypaBHeHus Jlannaca.

WccnenosaHue
€0VNHCTBEHHOCTU
peleHns.

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune

22.

Tema 22. MeTop,
dyHKumn ['prHa
pelweHnsa 3ana4yv
Lvpwnxne ons
ypaBHeHus Jlannaca:
onpeneneHne pyHKUumn
['pnHa 1 ee OCHOBHbIE
cBoWCTBA.

nogroToBka
JomallHero
3adaHuns

OomMallHee
3adaHune

23.

Tema 23. PeweHne
BHYTPEHHEWN N BHELWHEN
3ataqn Oupuxne ons
wapa MeToaom
doyHKUMKM ["prHa
(cbopmyna NMyaccoHa).

8,9

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune

24.

Tema 24. [NoBeneHne
rapMoOHUYeckom
OYHKUMN 1 ee
NPON3BOOHbIX HA
HeCKOHEeYHOCTM.
WccneposaHue
€0VWHCTBEHHOCTN
peleHns BHYTPEHHEN U
BHElWHen 3a0a4
Henmana ons

ypaBHeHus Jlannaca.

10

nogroToBka
JomallHero
3aaHuns

OomMallHee
3andaHune

PerncTtpaunoHHbiin Homep 940018
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Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.

(npodpeccop) Kapyescknii M.M. ; depotos E.M.

Buaobi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 25. MeToq noaroTtoBska
pasneneHns JoMmalHero 2 flomailiHee
NepeMeHHbIX peLieHns 3anaHus safaHve
25.[3apayv Oupwuxne ons 6 11
BHeHnS 1M H noaroToBka K
o, A s KOHTPOJIbHOWA 2 KOHTRONbHAA
NPSAMOYronbHOM P paboTa
obnactu. pabore
Tema 26. MeTopg,
pasneneHus
NepeMEeHHbIX pelleHns
BHYTPEHHEN N BHELWHen noarotoBka
26.|3apay dupwnxne ons 6 12 |pomauwHero 4 ggz:;”;: ©
Kpyra Metogom 3ajaHus
pasneneHus
nepemeHHbIx. dopmyna
[MyaccoHa.
Tewma 27. lNoTeHumansl
NPOCTOro U ABOWHOro
CNnosi, rapMoHN4Yeckune noarotoska
27 .|doyHKUMN. 6 13, 14 |nomawHero 4 ggz:::];eee
"eomeTpuyeckme 3agaHus
CBOMCTBA NOBEPXHOCTU
INanyHosa.
Tema 28. lNpamoe
noaroToBka [MncbMeHHoe
HaYeHne NoTeHumn
28. zsgmiorg 01(1)02 Hhana 6 15 |mnomauwHero 4 nomatuiHee
WnTerpan Maycca. sananns sapaqne
Tema 29. lNpepnenbHble noarotoska lNncbmMeHHoe
29.|3HavyeHns noteHumana 6 16 |(momauwHero 4 JoMallHee
NBOWHOro Cnos. 3apaHuns 3agaHune
Tema 30. NpenenbHble
Ha4yeHus npas Y
Eo?)ManHoV?a nbHOW noaroToBka [MucbMeHHoe
30. MPON3BOAHOM 6 17 |momawHero 3 nomatuiHee
noteHumana npocToro safanns afauue
cnos.
noarotoska
Tema 31. JomatiHero 1 3’12;"::];; ©
31 WHTerpanbHble 6 18 3agjaHuns
‘lypaBHEeHuns Teopumn NMOAroToBKA K KOHTDONbHAS
noTeHumana. KOHTPO/bHOW 2 6 P a
pabote paborta
NToro 72

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

O6y4yeHune NPoncxoanT B OOPMe NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYEHTOB.
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TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpoCyWmBaHNA NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha 1Be KaTeropumn: HeobXoAMMbIA ANs CAayn 9K3aMeHa MUHUMYM U OOMONHUTENbHAs
nuTeparypa.

N3yyeHne kypca noapasyMeBaeT He TONbKO OBNaAeHNe TeOPEeTUYECKMM MaTepmanom, Ho 1
NoNyYyeHne NPaKkTUYecKnx HaBbIKOB Ons 6onee rnybokoro NOHMMaHUS Pasnenos AUCUUMNINHBI Ha
OCHOBE pelleHns 3aa4 U YNpaxHEeHU, NNICTPUPYIOWMX NoKa3biBaeMble TeopeTnyeckme
NONOXEHNS, a TakXe pas3BuTme abCTpakTHOro MbILIEHUSI U CNIOCOOHOCTUN CaMOCTOSTENbHO
[0Ka3blBaTb YACTHbIE YTBEPXAEHMSI.

CamocTosTenbHas pabota npeanonaraeT BbiNOIHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbINONHEHHbIE B ayAUTOPUW, NPpefHa3Ha4YeHbl Ons ykasaHus obwmx MeToAoB pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNbTaTe CaMOCTOATENbHON paboThl.

Kpome Toro, camocrositenbHas pabota BKItO4aeT NoAroTOBKY K ak3aMeHy. pun noarotoBke K caade
aK3ameHa BeCb 06 beM paboTbl PEKOMEHOYETCS pacnpenensiTb PABHOMEPHO MO AHSAM, OTBEAEHHbIM
L5 NOArOTOBKM K 9K3aMeEHY, KOHTPONMPOBATb KaXablil AeHb BbINONHEHNS paboThl. Jlydwe, ecnu
MOXHO NEepPEeBbINONHWUTL NnaH. Toraa Bcerna 6ynet pe3eps BPEMEHM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. Knaccudpumkaumsa nMHenHbIX ypaBHEHUN C YaCTHbIMM NPOU3BOOHbLIMM BTOPOro
nopsigka. NpuseneHne K KaHOHNYECKOMY BUAY YpaBHEHUI BTOPOro nopsiaKa ¢ NOCTOSIHHbIMU
KoadpouumueHTamu.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

BoccTaHoBneHne 3HaHUiA NO TeMaM, CBA3aHHbLIM C 3aMEHOI NEPEMEHHbIX B YPaBHEHNSX C YACTHbIMU
NPON3BOAHbIMW, METOAAM NPUBEAEHUS KBAAPATUYHBIX OOPM K KAHOHUYECKOMY U HOPManbHOMY
BUAAM, BblYMCNEHUN COBCTBEHHbBIX 3HAYEHWUIA KBaApaTHbIX MaTpuL. YrnybneHHoe n3y4eHne OCHOBHOIA
1 [DONOMHUTENbHON NTepaTypbl No Teme. PeweHne 3apay.

Tema 2. MpuBeaeHMe K KAHOHUYECKOMY BUAY YpPaBHEHUIA BTOPOro Nopsiaka ¢ AByMs
He3aBWCUMbIMU NepeMeHHbIMMU.

noMalHee 3afnaHue , NpUMeEpPHbIE BOMPOCHI:

I/I3y'-|eH|/|e nuTeparypbl No TeMe pelleHne ypaBHeHUs B gugodpepeHumanax. FlepBble MHTErpanbl.
any6neHHoe n3yyeHne OCHOBHOW N OOMONHUTENbHOW nmnTepartypbl Mo Teme. PeweHne 3anav.
I/I3y'-|eH|/|e nuTeparypbl No TeMe pelleHne ypaBHeHUs B gugodpepeHumanax. FlepBble MHTErpanbl.
any6neHHoe n3yyeHne OCHOBHOW N OOMONHUTENbHOW nmTepartypbl Mo Teme. PeweHne 3anav.

Tema 3. BbiBO4, OCHOBHbIX YpaBHEHUI MaTeMaTu4eckon ousanku: ypasHeHue KonebaHum
CTPYHBbI, ypaBHeHue KonebaHmn MembpaHbl, ypaBHEHUE KonebaHU CTepXHsl, ypaBHeHue
TennonpoBoAHOCTU B TBEPAOM Tene, ypaBHeHUe TennonpoBOAHOCTU CTEPXHSA, NpuMepbl
CTauVOHapHbIX ypaBHEHUN.

lMncbMeHHOEe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

M3y4yeHune nutepatypbl No oM3MYECKMM OCHOBaM AMHAMMKMW TBEPOOro Tena u 0OCHoBaM
TepmoanHamMmk. O3HaKOMUTLCS C hOpPMaMM 3anCK OCHOBHbIX 3aKOHOB COXpaHeHus. YrnybneHHoe
n3yyeHne nutepartypbl No Teme. PeweHne 3aaa.

Tema 4. ®opmyna Hanambepa pelwueHus 3anaum Kowm ans ypaBHeHUs1 Koneb6aHUM CTPYHBbI.
KonebaHusi nonyorpaHU4eHHOMN CTPYHbI.

KoHTponbHas paboTta , npuMepHble BONPOCHI:

MocTpoeHne npocounen konebniowencs CTpyHbl B 3a4aHHbIE MOMEHTbI BpeMeHuW. [1ns aToro
npenctasnTtb cpopmyny Nanambepa B B1LE CyMMbl BONHOBbIX (PYHKUMIA. YrnybneHHoe nayyeHue
nuTepaTtypbl No Teme. PeleHre 3aaav.
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Tema 5. PewueHue OO0HOPOAOHOIo ypaBHEeHUsA KonebaHumn CTPYHbI METOOOM pa3nesieHns
nepemMeHHbIX. AHanus peweHunsa 3agaiv o CBOﬁO,IJ,HbIX KonebaHusix CTPYHbI.

lMncbMeHHOEe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

MocTpoeHune npodpunei konedbnowencs nonyorpaHNYeHHoM CTPYHbl B 3a4aHHbIE MOMEHTbLI BPEMEHM.
PeweHne nposoautb onga cnyyas ycnosin dupuxne n HerimaHa. Bocrnonb3oBatbcs 1eMmamm o
4ETHOM/HEYETHOM MPOXOMXEHUN. PelweHne 3anau.

Tema 6. O60cHOBaHMe MeToaa Dypbe peLLueHUs NepBonN KpaeBown 3apaduun oisi OoHOPOLAHOro
ypaBHEeHUs KonebaHUM CTPYHbI.

McbMeHHOe foMallHee 3aJaHne , NPYMepHble BOMPOChI:

Pewatb 0oHOpPOAHbIE YpaBHEHUS C HEOOHOPOAHBIMU HAaYasIbHbIMW YCNOBUSMUA U OLHOPOLHbIMA
rPaHnYHbIMK yCnoBMsMU. BoccTaHOBUTL 3HAHMS O CnekTpasbHbIX anrebpanyeckmx 3agadax u
meTogam peweHnss OL1Y ¢ NOCTOSAHHbIMU KO3GPULMEHTAMMN.

Tema 7. MeTon pa3feneHus NepeMeHHbIX peLleHUsl 3afa4um O BbiHYXAEHHbIX KonebaHusix
CTPYyHbI. SiBNneHue pe3oHaHca. MeTon pa3aeneHns nepeMeHHbIX peLleHusi 3a4adum o
CB0O60OOHbIX KONe6aHUSAX NPAMOYrofibHOW MeMbpaHbI.

MNucbMeHHOe ooMallHee 3aaaHue , NPUMEpPHbIE BOMPOCHI:

PewaTb HEOOHOPOAHbIE YPABHEHWUS C OLHOPOAHBIMM HAYalbHbIMW YCNOBUSMU U OLHOPOAHBIMU
rPaHUYHbIMK YCNoBMAMU. icnonb3oBaTh rpaHnyHble YCNoBuMS pasnuyHbix TUnos: dupuxne, Helimana.

Tema 8. Teopema e AUHCTBEHHOCTU pPeLUEeHUsi OCHOBHbIX FPaHWYHbIX 3a4ay A1 BOTHOBOro
ypaBHEHUS.

MNMucbMeHHoe AoMallHee 3aAaHue , NpUMepHbIe BOMPOCHI:

Pewartb HeOoOHOpOOHblE ypaBHEHNA C HEOAHOPOAHBIMM HA4YallbHbIMU YCNTOBUAMU U TPaHNYHbIMIA
yCnoBusiMn. Ins atoro Tpe6yeT09| pewntb 3ana4n 0 NOCTPOEHNN NONTMHOMOB, MMEKOWNX 3a4aHHble
3Ha4YeHNsA NN 3Ha4eHns NPon3BoOHbIX B ABYX FPAHNYHbIX TOYKaXx.

Tema 9. Teopema e AMHCTBEHHOCTU pelleHus 3apadm Kowm ans BONHOBOro ypaBHEHUSI.
MNucbMeHHOe AomalHee 3aAaHue , NpUMepHbIe BOMPOCHI:

BoccTaHoBUTb 3HAHMSA O COBCTBEHHbIX 3HAYEHMAX N COBCTBEHHBIX OYHKLNSX CYMMbl O4HOMEPHbIX
oneparopos. Bocnonb3oBaTbcs UMK A1 NOCTPOEHUS peleHns He0AHOPOAHOrO YypaBHeHUS
konebaHuin MembpaHbil.

Tema 10. Popmyna Kupxrocpa pewueHns 3agaum Kowum onga TpexMepHOro BOIHOBOro
ypaBHeHus.

lMvcbMeHHOe gomaluHee 3afaHue , NpyMMepHble BOMPOCHI:

YrnybneHHoe nayyeHve nutepatypbl no Teme. PeweHne 3anay Ha BbluMCneHe No hopmyne
Knpxrogoa peleHunin TpexmepHbix 3aga4 Koww npy 3afaHHbIX HavanbHbIX yCnoBusix. PaccMoTtpeTb
cnyyan 3aBMCUMMOCTU UCXOAHbIX OaHHbIX OT OOHOW MPOCTPaHCTBEHHOWN NEepeMEHHOMN.

Tema 11. Popmyna lNyaccoHa pelwueHns 3apaum Kowm onsa asyMepHoOro BOIHOBOro ypaBHeHuUs
(meTopn cnycka)

[MncbMeHHoe nomalwHee 3ajaHve , MpYMepHbIe BOMpPOChI:

YrnybneHHoe n3yyeHve nutepatypbl no Teme. PeweHne 3anay Ha BbluMCNEHNE NO hopmyne
NyaccoHa pelweHunin aByMepHblX 3ana4 Koww npun 3agaHHbIX HavanbHbIX YCnoBusx. PaccMotpetb
clyyan 3aBMCUMOCTIN UCXOOHbIX OaHHbIX OT OOHOW NMPOCTPaHCTBEHHOW NEPEMEHHON.

Tema 12. Teopema O €eAUHCTBeHHOCTU pelleHNss OCHOBHbIX KpaéeBbiX 3agay ons ypaBHeHUs
TennonpoBoaoHOCTM.

lMncbMeHHOEe ooMallHee 3agaHune npuMepHbIe BOMPOChHI:

Jns pasnuyHbiX NOCTAHOBOK OOHOMEPHbIX FPaHNYHbIX 33424 NPOBEPUTb YCNOBUS TEOPEMbI O
€0VHCTBEHHOCTU peleHns. BHuMaHve yoenuTtb BCeM Tunam KpaesblX YCOBUIA, BKNKOYAs YCOBUS
TpeTbero poaa.

Tema 13. MeTon pa3neneHns nepeMeHHbIX pelleHUst NepBor KpaeBowW 3adauv ons ypasHeHUs
TennonpoBOAHOCTU CTEPXHS.

McbMeHHOe JoMallHee 3aJaHne , NPYMepHble BOMpPOoChI:
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MeTonoM pasneneHnst NepeMeHHbIX NMPOBECTU PELeHNe CMeLaHHbIX KpaeBblX 3a4a4 A5 ypaBHEHUS
TENNONPOBOAHOCTI CTEPXHS C MCMONb30BaAHMEM FPaHUYHbIX ycnoBuin Oupuxne, Helimana, a Takxe
NPW HaNMYMKN Y4aCTKOB rpaHnLbl C TPETbUM FPaHUYHbIM YyCnoBueM. VIHTepnpeTnpoBaTtb NonyYeHHbIe
peweHns. BbISICHATb 3aBUCUMOCTb CKOPOCTM CTabunmaaumm pelweHns oT ouanyecknx napamMeTpos
3apayn.

Tema 14. O6ocHOBaHue MeToaa dypbe AN ypaBHEHUSA TENNONPOBOAHOCTU CTEPXHS. AHanNU3
nony4yeHHoro pelueHus. KeaamcraunoHapHbI peXuM OCTbIBaHUS CTEPXHSA.

MNMucbMeHHoe AoMallHee 3aAaHue , NpUMepHbIe BOMPOCHI:

Pewartb HeOoOHOpPOOHbIE YypaBHEHNA C OOHOPOOHBbIMA Ha4abHbIMK YCNOBUAMK 1 OAHOPOAHbIMU
rpaHn4YHbIMK YCNOBUAMN. Vicnonb3oBaTtb rpaHn4dHble yCNnoBuA pa3/inyHbIX TUMOB: ,D,vlpmxne, HenmaHa.

Tewma 15. MNpuHUMN MakcuMyma onsa ypasHeHUs TennonpoBoaHocTU. EAMHCTBEHHOCTb
pelwleHnsa 3apgaym Kowm onsa ypaBHeHUs1 TeN1I0NPOBOAHOCTH.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

MeTtonom ®Pypbe pewarb HeOOHOPOLAHbIE YPABHEHUS C OOHOPOAHbLIMU HAYaNbHbIMA YCIIOBUAMU U
HEOo4HOPOLHbIMU rPaHNYHbIMK yCnoBusaMN. icnonb3osatb rpaHnyHble YCNOBUS Pa3NyHbIX TUMOB:
Oupwuxne, HeiimaHa. ObpatnTb BHUMaHME Ha BbIOOP QOYHKLUWIA NS CHATUS TPaHNYHbIX YCNOBUIA,
NprBOSWMX K 6onee NpOoCTbIM NPaBbIM HYACTSM MOANMPULIMPOBAHHBIX YPABHEHWIA.

Tema 16. PewwieHune 3apaum Kowum onsa ypaBHeHMA Ten1oNpoBOAHOCTUM METOOOM UHTerpana
dypbe.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

N3yunTb nutepatypy, CBA3aHHYyto C BblYMCNeHMe NpsiMoro u obpatHoro npeobpasoBaHus dypbe.
Pewatb 3anayn Kown ons ypaBHeHWs TENNONPOBOAHOCTY.

Tema 17. O6ocHoBaHue cpopmynbl lNMyaccoHa peweHus 3apaun Kowm onsi ypaBHeHUs
TensonpoBOAHOCTM.

MNucbMeHHoe AomaluHee 3aAaHue , NPUMepPHbIE BOMPOCHI:

npe,ﬂ,CTaBl/lTb peleHunsa 3agadn Kowwn ons ypaBHeHN4 TennonpoBoAHOCTU C MNaaWnMK 4ieHaMn
MEeTOO0M UHTErpana CDypbe C Ucnonb3oBaHMeM oopMynbl nyaCCOHa npn pa3nndHbiX NCXOOHbIX
OaHHbIX. Bblumenntb NnpPon3BoAHblE BbICOKMX MOPAOKOB OT MONMYHYEHHbIX peLueHvu7|. Yb6enntbcs B UX
HEeNpPepbIBHOCTN.

Tema 18. OCHOBHbIe rpaHn4yHbIe 3apadyn ons INnMnNTn4eckoro ypaBHeHus. UccnepnoBaHue
€e4dNHCTBEHHOCTU peLleHns OCHOBHbIX NrPaHU4YHbIX.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

[MpoBepuTb YCNOBUS TEOPEMbI O €ANHCTBEHHOCTU A1 PA3/IMYHbIX KPaeBblX 3a4ay ANns cTaunoHapHbIX
ypaBHeHWin konebaHuii, TeNNONPOBOAHOCTM NPU HaNMYMM HEOAHOPOAHOCTEN MaTepnanos.

lMncbMeHHoe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

[MpoBepuTb yCnosusa TeopemMbl 0 eANHCTBEHHOCTY OJ15 Pa3nMyHbIX KpaesblX 3a4ay ANS CTauMOHAPHbIX
ypaBHeHMWin konebaHuii, TENNONPOBOAHOCTM C Y4ETOM YCNOBUIA CONPSiXXeHMs B obnacTtax
HeogHopoAHOCTeN. YNop nenaetcs Ha rpaHuyHble 3apadvm Oupuxne, HemaHa, TpeTtbero pona.

Tema 19. NapmoHuyeckue pyHKumn. dopmynbl N'puHa. OCHOBHble cBOUCTBa. TeopeMbl O
cpenHeMm Onsi rapMmoHuyeckon oyHKLUN.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

MocTpoMTb NPUMEPbLI FAPMOHNYECKMX B OFPaHNYeHHO 061acT oyHKLMIA B ABYX N TPEXMEPHOM
cnydasix. Y6enmTbcsl, 4TO B TPEXMEPHOM Cly4ae rapMoHn4yeckas Bciody OyHKUMS TpUBManbHa.

Tema 20. NMNpuHUMN MakCUMyMa ONsa rapMmoHn4Yyeckon pyHKUMK. DyHaameHTanbHoe peLleHue
ypaBHeHus Jlannaca. UHTerpanbHoe npeacraeBneHne rapMmoHM4eckon oyHKLUK.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

N3y4uTb nutepatypy no 3anucu oneparopa Jlannaca B pasnnyHbix CUCTEMAxX KOOPAMHAT: NONSPHOMN.
LUUNNHOPUYECKON N CAPeprnyecKon.

Tema 21. BHYTpeHHAS U BHeLUHsAA 3apaumn Oupuxne ans ypasHeHus Jlannaca. UccnepoBaHue
€O0UNHCTBEHHOCTU peLUeHUs.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:
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Mo aHanormm ¢ runepbonMYecKnM cryyaem pewnTb METOLOM pa3aeneHns NepeMeHHbIX 3aaady
Ovpuxne ons ypasHeHus Jlannaca B npsimoyronbHuke. O6patuTb BHUMaHNE Ha cornacoBaHue
FPaHUYHBIX YCNOBUIA B yrnax.

Tema 22. MeTtopn, coyHkuum IN'puHa pewueHns 3apaum Oupuxne ans ypasHeHus Jlannaca:
onpepneneHne coyHkuum NpuHa n ee OCHOBHblEe CBOMCTBA.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Mo aHanorum ¢ runepbonMYecKnM Cny4yaem pewnTb METOLOM Pa3aeneHns NePeEMEHHbIX CMELLAHHYH0
3apady Oupuxne-Heimana ons ypaBHeHus Jlannaca B NpsiMOYronbHUKe. Takxe obpatntb BHUMAHWE
Ha cornacosaHue rpaHnYHbIX YCNoBWI B yrnax.

Tema 23. PelwueHne BHyTpeHHeN U BHeLLHeW 3agaum dupuxne ons wapa Metoaom oyHKLUU
puHa (dpopmyna MNMyaccoHa).
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Mo aHanoruu ¢ runepbonmyeckmm cnydyaem paspabotaTtb NOAX0L4, OCHOBAHHbIN Ha MeToae Pypbe
Ins peweHns ypaBHeHWs [lyaccoHa B MPsSIMOYrofibHUKE.

Tema 24. NosBeneHne rapMOHMYECKON (PYHKLIMM U ee NPON3BOOHbIX Ha 6€CKOHEeYHOCTH.
WccnepnosaHve eQUHCTBEHHOCTU peLLeHUsl BHYTPeHHen U BHellHen 3apay HenmaHa onsa
ypaBHeHus Jlannaca.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

BocctaHoBUTb 3HaHUS 0 peweHun ogHopoaHbix OLY ¢ nepemMeHHbIMU KoaghdomumeHTa. PewnTb
3anadvy dupuxne ons ypaBHeHus Jlannaca B KonbLUe.

Tema 25. MeTopq, pa3aeneHusi NepeMeHHbIX pelleHus 3agaun Jupuxne Ons ypaBHeHUs!
MyaccoHa B npsiMoyronbHou o6nacTu.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

MocTaButb pa3nnyHble KpaesBble 3ana4n ong ypaBHEeHUA INNTannaca B CeKTope Konbua. Cpenatb
BbIBOObl O BO3BMOXHbIX COrmacoBaHMsX rpaHN4YHbIX ycn03|/||7|.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

K KoHTpOnbHO paboTe pewnTb 3a8aym 0 TENONPOBOAHOCTY B CTEPXHSIX MO PEKOMEHL0BAHHbIM
cbopHmkam. ObpaTnTb BHUMAHWE Ha BbIOOP COYHKLIMIA LNSi CHATUS FPaHUYHBIX YCNOBUIA, NPUBOASLLMX
K 60nee NPOCTbIM NPaBbIM YacTSM MOANGULMPOBAHHbBIX YPABHEHWIA.

Tema 26. MeTon pa3neneHusi nepeMeHHbIX pelleHUs BHYTpeHHen U BHellHen 3apady dupuxne
ONSA Kpyra Metoaom pasaeneHus nepemeHHbix. dopmyna lNyaccoHa.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

CpaBHutb chopmyny NyaccoHa ans kpyra ¢ COOTBETCTBYHOLE oopmynoit ans wapa. Coenatb
BbIBOLbI O CTPYKTYpPE HOpMasbHOM NPOU3BOAHOMN OT chyHKUMM ["prHa ans kpyra.

Tema 27. NoTeHuManbl NPOCTOro U ABOMHONO CfI0A, rApMOHMYecKne oyHKLUN.
FeoMeTpuyeckue ceomcTea NOBepXHOCTU JIsnyHoBa.

noMallHee 3afaHue , TpUMeEpPHbIe BOMPOCHI:

BocctaHOBUTbL 3HAHMS O PyHKLUNN ,D,I/IpaKa N ee CBSA3M C NOHATUEM (PyHOAMEHTaNIbHOIO peLeHns.
r|OCTp0I/ITb pyHOaMeHTanbHoe peleHne ypaBHeHns INNannaca B npsaAMoyronbHMKe MeTooom bepbe.
BbISICHUTbL cBA3K CBEepTKM oyHOAMEHTaNIbHOIo peweHuns ¢ peweHnem ypaBsHeHus rlyaCCOHa.

Tema 28. NpsiMoe 3HayeHUe noTeHUUWana AsouHoro cnos. UHterpan Maycca.
[MncbMeHHoe fomalwHee 3adaHne , NpPYMepHbIe BOMPOChI:

BoccTtaHoBUTL 3HAHUS O NOCTAHOBKE 3aday ons ypaBHEHUA KonebaHwuii n pewaTtb TEKCTOBbIE 3a0a4un
N3 peKoOMeHOoBaHHbIX C60pHI/IKOB 3a0ad.

Tema 29. MNpepenbHblie 3Ha4YeHUs NOoTeHUana ABOVWHOrO CJos.
[MncbMeHHoe nomalHee 3adaHve , NMpYMepHbie BOMPOChI:

BocctaHOBUTbL 3HAHMS O NOCTAHOBKE 3a4a4y ons ypaBHEHNA TENNIONPOBOAHOCTU U pellaTb TEKCTOBbIE
3anavn n3 pekoMeHOooBaHHbIX CéOpHI/IKOB 3anad.

Tema 30. MpenenbHblie 3HaYeHUS1 NpaBWIbHOW HOPMaZibHOM NMPOM3BOAHOM NOTeHUMana
NpoCTOoro cnos.

MNucbMeHHOe aomallHee 3aaaHue , NPUMEpPHbIE BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbini Homep 940018 5 AE
CrpaHnua 24 n3 29. 111 VHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "YpaeHeHNs matematunyeckoin comamkun”; 01.03.02 MpuknagHas matematvka v MHgopmaTuka; npogeccop, O.H.
(npodpeccop) Kapyescknii M.M. ; depotos E.M.

BoccTaHoBMTb 3HaHMS 0 NOCTAHOBKE 3a4ay AN ypaBHEHWUA TEMNONPOBOAHOCTU KonebaHuia, n
pewaTtb TEKCTOBbIE 3a4a4U N3 PEKOMEHA0BaHHbIX COOPHUKOB 3a4au.

Tema 31. UHTerpanbHbie ypaBHEHMA TeOpMU NoTeHUnana.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PewnTb 3ana4n 06 06bEMHOM NoTeHUMane 13 peKoMeHA0BaHHOro cbopHuka 3agay no Kypcy.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MoAroToBUTLCS K PELIEHMIO TEKCTOBbIX 3a4a4 Ha onpeaeneHme negopmaunii n tTemnepartyp,
BK/tOYas 3a4a4m 06 yCTaHOBMBLUMXCA MPOLIECCax U pewartb TEKCTOBbIE 3a4a4U N3 PEKOMEHO0BaHHbIX
cOOpHMKOB 3aay..

UtoroBasi doopma KOHTpOns
3a4eT 1 9K3aMeH
UtoroBasi doopma KOHTpOns
3a4eT 1 9K3aMeH

[MpumepHbIEe BONPOCHI K

1. Knaccudpukauusa nMHenHbIX ypaBHEHUI C YaCTHbIMM NPOU3BOAHLIMM BTOPOrO
nopsaka

2. MprBeneHve ypaBHeHNn BTOPOro nopsaaka ¢ noCToOSAHHbIMM KO3hduumneHtTamm K
KaHOHW4YeCcKoMy Buay.

3. lNprBeneHne K KAHOHNYECKOMY BUOY ypaBHEHWI BTOPOro nopsiaka ¢ AByMs
HEe3aBMCUMbIMU NMEePEMEHHbBIMU.

4. BbiBOA, ypaBHEHMS konebaHuii CTPyHbI.

5. BbiBoA ypaBHeHUst konebaHuin MeMbpaHsbi.

6. BbiBOL ypaBHEHUS TEnnoONpPoOBOLHOCTM B TBEPLOM TeNe.

7. ®opmyna Hanambepa peweHns 3agayn Kowwn ons ypaBHeHUst konebaHuii
CTPYHbI.

8. dopmyna lNyaccoHa peweHns 3anayn Kowwn ong TpexmepHoro BONHOBOMoO
ypaBHeHus.

9. dopmyna lNyaccoHa peweHns 3agayn Kowwv ona nosyMepHOro BOMHOBOMO
ypaBHeHus.

10. Teopema egUHCTBEHHOCTN pelleHns 3aaa4m Koww ons BONHOBOMO ypaBHEHWS.
11. Teopema eAMHCTBEHHOCTM PeLeHNs OCHOBHbIX FPaHUYHbIX 3a4a4 ons
0OHOMEPHOro runepbonnyeckoro ypaBHeHus.

12. PelleHne 0oHOPOLHOrO ypaBHEHMS KonebaHuii CTpyHbl METOLOM pasneneHuns
NMepeMEeHHbIX.

13. ObocHoBaHMe MeToaa Pypbe pelleHnst NepBot KpaesBo 3aaaqn ans
0OHOPOOHOrO YpaBHEHNS KONebaHuii CTPyHbI.

14. AHanuna peleHns NepBon Kpaesor 3aa4qv 415 O4HOPOOHOrO ypaBHEHMS
KonebaHuii CTpyHbl (CTOSYMNE BOMHbI).

15. MeTon pasneneHunsi NepeMeHHbIX peLeHns 3a4a4m 0 BbIHY>X AEHHbIX KonebaHnsx
CTPYHbI.

16. Teopema 0 eMHCTBEHHOCTUN pPeLleHNs OCHOBHbIX KpaeBblx 3a4a4 O/s
ypaBHEHWs TennonpoBoO4HOCTN.

17. MeTopq pasgeneHns nepemMeHHbIX peleHns Nepeor Kpaeson 3aaayn ans
ypaBHEHWS TennonpoBOLHOCTUN CTEPXHS.

18. Ob6ocHoBaHme meTona Pypbe ANs ypaBHEHUS TEMNONPOBOAHOCTM CTEPXHS.
AHanns nony4eHHOro peweHus.

19. MNprHUMN Makcumyma ans ypasHeHUs TennonpoBogHOCTH.
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20. Teopema eoMHCTBEHHOCTU peleHns 3agadv Kowwn ons ypaBHeHUs
TEnnonpoBOAHOCTMW.

21. PeweHve 3apayv Koww Ons ypaBHeHUS TENIONPOBOAHOCTA METOO0M
nHterpana ®dypeoe.

22. ObocHoBaHne hopmynbl [MyaccoHa pelwenuns 3anayn Kown ons ypaBHeHus
TEnIonpPoOBOAHOCTMW.

23. ViccneposaHve e0MHCTBEHHOCTU peLleHns OCHOBHbIX FPaHWyHbIX 3aaa4 Ans
SNNNNTUYECKOr0 ypaBHEHMS.

24. TeopeMbl 0 cpefiHEM A5 FaPMOHNYECKON (PYHKLIMN.

25. NMpuHUMN MakcumyMma ons rapMOHUYECKON (PYHKLUNN.

26. [loBeneHne rapMoHMYeCcKon OYHKLUUN 1 ee NPON3BOOHbIX

Ha 6ECKOHEYHOCTH.

27. BHyTpeHHss 1 BHewHAs 3agayun dupuxne ong ypasHeHus Jlannaca.
ViccnepnosaHne eOUHCTBEHHOCTU peLeHuns.

28. ViccnepoBaHvne e AMHCTBEHHOCTUN peleHnst BHYTPEHHEN 1 BHelWHen 3a8a4
HenmaHa onsa ypaeBHeHus Jlannaca.

29. Metopn pasneneHnsi NnepeMeHHbIX pelleHnst BHyTPEHHEN 1 BHeWHen 3anay
Hupwvxne ons kpyra MeTonoM pasfefieHns NepemMeHHbIX.

30. NHTerpanbHoe npeactasneHne rapMoHUYECKOn pyHKLUNN.

31. Metog qoyHkumm [MpuHa peweHns 3agayv Oupuxne onsg ypasHeHUs
Nannaca: onpeneneHue pyHKunn ['puHa 1 ee 0OCHOBHbIE CBOWCTBA.

32. PeweHve BHYTPEHHEN 1 BHeWHen 3anayn dupuxne ong wapa Metogom
doyHkumm ['puHa (cpopmyna lNyaccoHa).

33. lNoTeHumanbl NPOCTOro 1 ABOWHOrO CNos --- rapMoHMYeckme OyHKUUN.

34. lNpsamoe 3HayeHne noTeHumana gBOMHOro Cros.

35. VinTerpan aycca.

36. lNpenenbHble 3Ha4YeHNs NoTeHumMana ABOVNHOro Cnos.

37. NpepenbHble 3HAYEHWS NPaBUNbHON HOPMabHOM NPOM3BOOHON NoTEHUMana
NpPOCTOro Cnos.

38. lNpsamoe 3HavyeHWe noTeHunana npocToro cnos. HenpepblBHOCTb NOTeHUMana
NpOCTOro Cnos.

39. CBeneHne OCHOBHbIX KpaeBblx 3a4ay ans ypasHeHus Jlannaca

K MHTErpanbHbIM YpaBHEHMSM

7.1. OcHOBHas nuTteparypa:

1. Kapuesckuin M. M. Jlekuun no ypaeBHeHnam matematudeckon omsukn / M. M. Kapyesckuii; KasaH.
roc. yH-T.- KasaHb: KasaHckuin rocyaapcTteeHHblin yHusepcutet, 2009.- 148, [1] c.: un.; 21.-
Bnbnuorp. B KoHuUe KH. (15 HasB.), 200.

2.Cobonesa E.C., ®arteesa .M. 3apaum n ynpaxkHeHUsi No ypaBHEHNSM MaTEMATNYECKOM CPUINKMN. -
M.: duamatnmt, 2012. - 96 c. e.lanbook.com http://e.lanbook.com/books/element.php?pl1_id=5295

3. NnbuH A.M. YpaBHeHMsa matematnyeckon comamku: yuebHoe nocobue. - M.: duamarnmt, 2009. -
192 c.http://e.lanbook.com/view/book/2181/

4. EMenbsiHoB B.M., PbibakuHa E.A.YpaBHeHUSI MateMaTnieckor conamnku. MNpakTrukym rno peleHunto
3apay. - CaHkt-lMetepbypr: NaHb, 2008. - 224 c.

http://e.lanbook.com/view/book/140/
5. Cabutos K.B. YpaBHeHus matematunyeckoin pmsmku. - M.: DUSMATJINT, 2013. - 352 c.
http://e.lanbook.com/view/book/59660/
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7.2. JlononHutenbHasa nuteparypa:

1. BywmaHoBa, I". B. YpaBHeHMs maTeMaTnyeckon counamkm: [ydebHoe nocodbue] / I'. B. bywmaHoBa;
depep. roc. aBT. obpasoear. yupexaeHue Bbicl. Npodp. obpasosaHus "KazaH. (Mpueonx.) denep.
yH-T".- [2-e n34., ncnp.].- KasaHb: [KazaHckuin yHnsepcutet], 2011.- 126 c.

2. MonsHun A L., 3anues B.®., Xypos A.N. MeToabl peleHnsi HeNUHENHbIX YpaBHEHW
MaTeMaTnyeckon puamnkm nmexaHuku. - M.: ®DUSMATIINT, 2009. - 256 c.
http://e.lanbook.com/view/book/59377/

3. MonaHuH A.Ll. CnpaBo4yHMK NO NMNHENHBLIM YPaBHEHMSIM MaTtemMatmnyeckomn omaunku. - M.:
DPUBMATIINT, 2007. - 592 c. http://e.lanbook.com/view/book/48190/

7.3. UHTepHeT-pecypcChbl:

EctecTBeHHO-Hay4HbI nopTan - http://en.edu.ru/
EcTtecTtBeHHO-Hay4HbI nopTan - http://en.edu.ru/

[MopTan matemMaTn4eckmx NHTEPHET-PeCYPCOoB - http://www.exponenta.ru
[MopTan matematmnyeckmx MHTEpPHET-pecypcos - http://www.allmath.com/
[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/
MopTan matematmyeckmx MHTEPHET-PeCcypcos - http://www.exponenta.ru
CaiiT ¢ y4ebHbiMM MaTepuanamm no matemaTtuke - http://mathelp.spb.ru

8. MatepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve oncunnavHbl "YpaBHEHMS MaTeMaTnyeckon ouamkn" npegnonaraet MCNonb3oBaHne
cnepyouero MaTepranbHO-TEXHNYECKOro obecneyeHms:

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee MecTo npenogasaTtens U He meHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMMHoe obecneyeHne. Kaxabiii KOMMbIOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMnbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxonaTcsa B eAMHOM JOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTAM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarenei Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEONnN, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATUBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenscTea "/laHb" , BOCTyN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkItoYaeT B cebst INeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMY KONMMYECTBY NPOGOUIbHbBIX HanpasneHun ¢
cobnogeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

Nekummn n nabopatopHble 3aHATUS MO ANCLUNIMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKOMW 1
MEenoM(MapKepoM).
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHnto 01.03.02 "TpuknagHas matematmka n nHgopmaTtuka" n Npogonno NoAroToBKM
CuctemHoe nporpamMMmpoBaHue .
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