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Mporpamma ancumnnuubl "duddepeHumnansHole ypasHeHns"; 03.03.03 Pagnodusnka; npogeccop, A.H. (npodeccop) banakvH A.B. ,
DOUEHT, K.H. (BoueHT) Javwes P.A.

Mporpammy ovcumnnnHbl padpaboTan(a)(n) npodeccop, A4.H. (npodeccop) banaknH A.B. Kadenpa
Teopumn oTHoCUTENbHOCTK K rpasuTaunm OtoeneHne gusnkm , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. (moueHT) OJavnwes P.A. Kacenpa Teopun 0THOCUTENBHOCTU 1 rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

Kypc nekuwnii "OdndpcpepeHumanbHble ypaBHEHNS 1 BAPUALIMOHHOE MCYUCTIEHME" COCTONT 13
cnepyowmx pasnenos: dugdepeHunansHble ypaBHeHNs 1-ro nopsiaka ¢ 04HOW HEM3BECTHOM
byHKUMe. YpaBHEHUS, He pa3peLleHHblE OTHOCUTENBHO NPON3BOAHON. YpaBHEHMS N-ro nopsaka.
YpaBHeHus, gonyckarowme noHnxeHne nopsiaka. JlimHerHole ypaBHeHns n-ro nopsiaka. Obwas
TEOpUS NMHENHbIX CUCTEM. JIMHEHbIE CUCTEMBI C MOCTOSIHHBIMU KO3dhdomumneHTamn. Teopus
YCTONYMBOCTW. YPaABHEHUS C YACTHBIMY NPON3BOAHBIMY NEPBOro0 NOpsaKa.

Llensimm ocBoeHust gucumnnuHbl (Moaynst) "OudpdoepeHumnanbHble ypaBHEHUS" SBNSETCS 3HaHMe
OCHOBHbIX MOMTIOXEHMNI TEOPUN ANGIPEPEHLMANBHBIX YPABHEHWUIA U OBNAAEHNE METOLAMUN PEeLleHNs
COOTBETCTBYIOWMX 3a4a4 U YNPaXHEHWI;

2. MecTO AMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

LaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.19 OucumnnnHbl (Moaynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a30BoW
(obwenpogoeccroHanbHom) Yactn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

ducunnnuHa "ondpdepeHumanbHbie ypaBHEHUS" BXOAUT B MATEMATUYECKUIA U €CTECTBEHHOHAYYHbI
LUK GUCLUUNINH.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIINHbDI
/mopyns

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU

OK-1 CNOCOBHOCTBIO UCMONb30BaTh B MO3HABATENBbHOMN 1
(0bLweKynbTypHbIE NPOodeCCMOHaNbHOM OesaTenbHOCTV 6a3oBble 3HaHWUS B obnacTu
KOMMEeTEeHLMN) MaTemMaTuKn N eCTECTBEHHbIX HAayK
MK-1

n HOCTbIO MCMONb30BaTb Bble T TUYECKMEe 3HaAHUS
(popecauonansre [ e oo a1
KOMMeTeHuun) P P
MK-2 CNOCOBHOCTBIO NPUMEHSTh Ha NpakTnke 6a30Bble
(MpocheccuoHansHele n O(*)eCCVIOHanbEbIe HaBbIKK '
KOMNeTeHLmm) P

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:

1. DONXeH 3HaTb:

OCHOBHbIE MONIOXEeHUs Teopun aupdoepeHumnanbHblX YpasHEHUA 1 BaAPUALMOHHOIO UCYUCNEHUS;
2. OONIXEH yMeTb:

YMEeTb UCMNONb30BaTb MOHATUSA N METOObI AUCLMNIMHBI NPU pelweHnn 3ana4, BO3HUKALWWX B
TEopeTnYecKom N MaTemMaTn4yeckomnm gonsnke.

3. DONXEH BnaneThb:
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Mporpamma ancumnnuubl "duddepeHumnansHole ypasHeHns"; 03.03.03 Pagnodusnka; npogeccop, A.H. (npodeccop) banakvH A.B. ,
DOUEHT, K.H. (BoueHT) Javwes P.A.

METOAaMN PeLeHNsi COOTBETCTBYIOWMX 3a4a4 U yNpaxXHeHWiA; BNaaeTb MeToaamMmn NHTErpupoBaHus
Kak 0OblKHOBEHHbIX AMdPepPEHLManbHbIX YpaBHEHWI U andodoepeHUmanbHbiX YPaBHEHMWI B YACTHbIX
MPON3BOIHbIX, TAK Y CUCTEM TaKWUX YPABHEHWIA;

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

ncnonb3oBaTtb METOAbl TEOPUKN andodepeHLnanbHbIX ypaBHeHvu7| N BapmauMOHHOIo NcCHMcneHns npu
peweHnn 3anay, BO3HUKaKLWnX B TeopequeCKon N MaremaTtmyeckom pusuke.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbiX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBIL: 9K3aMeH B 3 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TeMmaTnyeckum nnaH AUCUUNMNANHBI/MOAYNA

Bupabl n yachbl
ay,aMTOpHOM paboThbl,

Pasnen MX TPYAOEMKOCTb
N OucunnanHbl/ CemecTp c':ﬁﬁﬁf;'a. (B yacax) TeK¥(I;I).I.I-I:ITep g;c;pmm
Monyns MNpak1u-|Na6opa-

Nekuuu| yeckune TOPHbIe
3aHATUA pa60Tb|
Tema 1. dudbdoepeHumanbHble KoHTponbHas
1. [ypaBHeHus 1-ro nopsanka c 04HOM 3 1-3 8 10 0 |paboTa

HEen3BeCTHOM PyHKLUVEN.

YCTHbI onpoc

2. |Tema 2. YpaBHeHuWs n-ro nopsaaka. 3 4-7 8 8 0
Tema 3. Cuctemsl YCTHbIA onpoc
3. AngodpepeHLmanbHbIX ypaBHEHWU. 3 8-11 8 10 0
Tema 4. OnemMeHTbl Teopum YCTHbIN onpoc
4. YCTONYMBOCTH. 3 12-14 6 4 0
KoHTponbHas
5 Tema 5. YpaBHeHNS C HaCTHbIMU 3 15-17 6 4 0 |paGora

" [npoun3BoaHbIMM NEPBOro Nopsaka.

Tema . ITorosas goopma KOHTpOns 3 0 0 0 Sk3ameH

Wtoro 36 36 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. OudbdepeHumanbHblie ypaBHeHNA 1-ro nopsigka ¢ 0o4HON HEM3BECTHOW (PyHKLMEN.
neKuMnoHHoe 3aHsiTne (8 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6188219 5AE
il YHH

Crtpanuvua 4 us 12. — o

o



Mporpamma ancumnnuubl "duddepeHumnansHole ypasHeHns"; 03.03.03 Pagnodusnka; npogeccop, A.H. (npodeccop) banakvH A.B. ,
DOUEHT, K.H. (BoueHT) Javwes P.A.

OdudpdepeHunansbHble ypasHeHus 1-ro nopsaka ¢ 04HON HEeM3BECTHON doyHKUMen. dopmynmposka v
[0Ka3aTenbCTBO TEOPEM CYyLWECTBOBAHMSA U e AUHCTBEHHOCTY pelweHmns. OCHOBHbIE MHTErPUPYyEMbIE
TUNbI YpaBHEHWA 1-ro nopsaka. YpaBHeHUs, He paspeleHHble OTHOCUTENIbHO NPOVU3BOLHOM.

npaktnyeckoe 3aHsitne (10 yaca(os)):

YpaBHeHVSs ¢ pasgensiowmmMmnca nepeMeHHbiMm. 3agadm 51-60 na [3]. O4HOPOLHbIE YypaBHEHUS.
3apauym 101,102, 107,108,113-116,119,120, n3 3agayHuka ®ununnos "CO0PHMK 3aa4a4 no
andbdpepeHLmanbHbiM ypaBHEHUAM". JIMHEHbIE YpaBHEHUS NepBOro nopsaka. 3agadym 138,140,
147,150, 161,163 YpaBHeHMs B NONHbIX AndpepeHumanax, MHTErpupyowmin MHOXnTeNnb. 3anayu
186,187,192,193,195,196. YpaBHeHMs, HE pa3pelleHHble OTHOCUTENbHO NPON3BOOHON. 3ana4n 256,
257,271,272, 282, 283, 293, 296.

Tema 2. YpaBHeHuMs n-ro nopsaka.
JNleKLMOHHOe 3aHsiTne (8 4aca(os)):

YpaBHeHUst n-ro nopsiaka. YpaBHeHus, oonyckawwme NoHnXeHns nopsiaka. JInHeliHble ypaBHEHNS
n-ro nopsiaka. Obuwee peleHne NMHENHOro 04HOPOAHOrO ypaBHEHWS. JIMHEHbIE HEOAHOPOAHbIE
ypaBHeHus n-ro nopsiaka. Obuwee peleHne NMHERHOro HE0AHOPOAHOMO YpaBHEHNS. JINHEHbIE
04HOPOAHbIE YPABHEHUS C MOCTOSIHHBIMU KO3G(ULMEHTAMUN U X peeHmne. JIMHeRHble
HEOOHOPOAHbIE YPABHEHWUS C NMOCTOSIHHBIMU KO3MULNEHTAMUN N HAXOXOAEHNE OAHHOMO PELEHUS
L5 pasnnyHbIX BUAOB CBOBOAHOMO YneHa. Meton Bapmaumm Npon3BosbHbIX MOCTOSHHBbIX.

npakTnyeckoe 3aHsitne (8 yaca(os)):

JlnHelHble ypaBHEHUS C MOCTOSHHbIMK KoadodomumeHTammn. 3agadm 515, 516, 519, 520, 527, 528,
533, 534, 537, 538. JInHelHble ypaBHEHMS C MOCTOSHHBIMK KO3dodpuumeHTamm. 3anadm 541, 543,
545, 547, 575-578, 589, 590, 595, 598.

Tema 3. Cuctembl audpdpepeHUnanbHbIX ypaBHEHUNA.
NeKuMoHHoe 3aHsiThe (8 yaca(os)):

CucTembl andhepeHumanbHbiX ypaBHeHW. HopManbHas cuctema. Teopema CylweCcTBOBaHNS U
€[0MHCTBEHHOCTU pelweHns. Cuctembl NMHENHbIX ypaBHeHUn. CucTeMbl 0GHOPOOHbIX YPaBHEHWUIA.
Teopembl 0 peweHun. BpoHcknaH pewenuns. yHoameHTanbHas matpuua. Obwee peweHne n
peweHve 3anayun Kowwn B MaTprnyHoi goopme. Cuctema HeOLHOPOAHbIX ypaBHeHui. Obwee
peweHne 1 pelweHne 3agadm Kowm B MatpuyHoi popme. HaxoxaeHne nHTerpmpyembix KoMbrHaumi
NS CUCTEMbI U MepBble NHTerpasnbl. PelweHne cuctembl ypaBHEHUI, 3a0aHHbIX B CUMMETPUYHOM
goopMe. VIHTerpnposaHne cucTeMbl audepeHumnasnbHbiX ypaBHEHUI NyTEM CBEOEHUS K O4HOMY
ypaBHeHuto 6onee BbICOKOro nopsaka. CUCTeMbl IMHENHbIX ypaBHEHWI C MOCTOSHHbIMM
KoagpdomumeHTaMun. XapakTepuctTmyeckoe ypasHeHne ass 0gHOpPOAHOM CUCTEMbI U
xapakTtepucTtunyeckue dmucna. PeweHve ogHopogHowm cuctembl. PelleHne HeoJHOPOLHOW CUCTEMBI,
MeTopn BapvaLmm NPon3BosibHbIX NOCTOSIHHbIX. [TOHATUE O KpaeBbix 3adayax. 3ajaya
Wrypma-Nnysunna. dyHkums ['puHa. Meton noctpoeHus oyHkumm ['puHa. dusmyeckas
NHTepnpeTaums yHkunm 'puHa.

npaktudeckoe 3aHsitne (10 yaca(os)):

Kpaesble 3apaun. 3agaun 751 ? 754, 764-767, 772, 773, 778, 779. JINHenHble CUCTEMBI C
NOCTOSAHHbIMK KOoadhpuumeHTamn. 3agaum 786 ? 791, 796-799. JInHelHble CUCTEMbI C NOCTOSAHHBIMU
KoagpdomumeHTamun. 3agaym 801 ,802, 806, 807, 826 ? 829, 846 - 850

Tema 4. OnemMeHTbl TEOPUM YCTONYNBOCTN.
JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

OneMeHTbl Teopun ycTonunmsocTn. OCHOBHbIE ONPEeENeHNs N NOHATUS TEOPUM YCTONYNBOCTMN.
TpuBranbHoe pelleHne 1 ero yCcTton4msocTb no JianyHosy. [MpocTteniune Tunbl TOYEK NOKOS AN
OOHOPOLHOW CUCTEMBI ABYX YPABHEHWIA C OBYMSI HEM3BECTHBIMU M UX YCTONYMBOCTb. O6
NccnenoBaHUM Ha YCTOMYMBOCTD MO NepBoMy nNpubnuxerHnto. Meton dyHkuum J1snyHosa.
OcHoBHble TeopeMbl J1sinyHoBa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

YcToumBocTb, ocobble Touku. 3amaym 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982.
Tema 5. YpaBHeHu s ¢ YaCTHbIMM NMPOM3BOOHLIMU NEPBOro NopsaKa.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):
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Mporpamma ancumnnuubl "duddepeHumnansHole ypasHeHns"; 03.03.03 Pagnodusnka; npogeccop, A.H. (npodeccop) banakvH A.B. ,

DOUEHT, K.H. (BoueHT) Javwes P.A.

YpaBHeHUS ¢ YaCTHbIMI NPOM3BOAHBIMUK NepBoro nopsaka. Obwee peweHve 1 3agada Koww gns
NIVHEHOr 0 ypaBHeHMst; oblee peweHne 1 pelwenne Kown onst KBasuiMHENHOro ypaBHEHUSI.

npakTnyeckoe 3aHsitne (4 4aca(os)):

YpaBHEHMS B HACTHbIX MPOMN3BOOHbLIX NepBoro nopsaka. 3agaydn 1167- 1170, 1173, 1174, 1182,
1183, 1194-1200.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Hepe- Buabl Tpyno- Kg)'_?rp'gxﬂ
N Paspen Ce- | nsa camocTosiTe/SibHOM emKocTb| oF::'r o-
ANCUUNN/NIUHDI MecTp| ceme pa601b| (B ATenbHOM
cTpa CTyAEeHTOB yacax) paGoTbI
Tema 1.
n HUManbHbl
Bucpepeperturane e
1. P _ | 3 | 1-3 |nomroTtoBka K KOHTpOSbHOI paboTe 10 |Has
nopsnka c ooHoum abora
HEen3BeCTHOW P
doyHKUMEN.
Tema 2. CTHbIN
2. |YpaBHeHuns n-ro 3 | 4-7 |nogrortoska K yCTHOMY Orpocy 8 )én oc
nopsaka. P
Tema 3. CUCTEMbI NOAroToBKa K yCTHOMY OMpocCy .
3. |[oudpbepeHumanbHpix3 | 8-11 5 )(;n oC
YPaBHEHWIA. P
Tema 4. OnemMeHThbI CTHBII
4. |teopun 3 [12-14|noaroToBka K yCTHOMYy OMnpocy 6 )én oC
YCTONYMBOCTM. P
Tema 5.
YpaBHeHus C MOAroTOBKA K KOHTPONbHOM paboTe KOHTPO/b;
5. [HaCTHbIMMK 3 |15-17 7 |Has
NpPOV3BOOHbIMU pabota
nepBoro nopsaka.
Ntoro 36

5. Obpa3oBartenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOTUN B
NHTEPAKTMBHOM POPME C XMBbIM ANANOroM MeXy npenonaBaTenieM U CTYLEHTOM.

6. OLueHOUHble CPeAcTBa AJ1s TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. OudbdepeHumanbHblie ypaBHeHNA 1-ro nopsigka ¢ 04HON HEM3BECTHOW (PYHKLMEN.
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

PelweHwne ypaBHeHMW nepBoro nopsigka: 1. ypaBHeHUE C pasfensitowmnMmncst nepemMeHHbIMI. 2,
yPaBHEHUS!, CBOLSAWMNECS K YPABHEHNSM C Pa3fnensioWnMncs NepeMeHHbIMU. 3. NIMHERHbIe
ypaBHeHUs1, ypaBHeHne bepHynnu, ypaBHeHne PukaTu. 4. ypaBHEHWS, He paspelleHHble
OTHOCMTENbHO NPOU3BOLHON. 5. ypaBHEHMWS, foMycKatowme NoHMXeHNe nopsiaka.

Tema 2. YpaBHeHUsA h-ro nopsaka.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

PernctpaumoHHbin Homep 6188219
CrpaHunua 6 us 12.

BAE
il YHH

A 5 (1,

KETPOHHBH

o

it
BEPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuubl "duddepeHumnansHole ypasHeHns"; 03.03.03 Pagnodusnka; npogeccop, A.H. (npodeccop) banakvH A.B. ,
DOUEHT, K.H. (BoueHT) Javwes P.A.

YpaBHeHUs n-ro nopsioka. YpaBHeHus, Oonyckarowme NoHnXeHns nopsiaka. JInHeliHble ypaBHEeHM
n-ro nopsiaka. Obuee peleHne NMHERHOro 0JHOPOLHOrO ypaBHeHWs. JIMHeiHbIe HEOAHOPOAHbIE
ypaBHeHus n-ro nopsiaka. Obuee pelweHne NMHERHOro He0AHOPOAHOMO YpaBHEHNS. JINHElHbIe
04HOPOAHbIE YPaBHEHUS C MOCTOSIHHBIMU KOSXD(ULIMEHTAMMN 1 X peleHmne. JIMHenHble
HEOOHOPOAHbIE YPABHEHWUS C MOCTOSIHHBIMU KO3MULMEHTAMUN N HAXOXOAEHNE OAHHOMO PELEHUS
L5 pasnnyHbIX BUAOB CBOBOAHOMO YneHa. MeTton Bapmaumm Npon3BosbHbIX MOCTOSIHHBIX.

Tema 3. Cuctembl audpdpepeHUNanbHbIX YypaBHEHUNA.
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

CucTeMmbl oudhepeHumanbHbiX ypaBHeHWA. HopManbHas cuctema. Teopema CylweCcTBOBaHNS U
€0MHCTBEHHOCTU pelweHns. CUcteMbl NMHENHbIX ypaBHEHUA. CUCTEMbl OOHOPOOHbIX YPaBHEHWUIA.
TeopeMbl 0 peweHnn. BpoHckunaH pewexns. dyHoameHTanbHas matpuua. Obuee peweHne n
peweHve 3ata4un Kowwn B MaTpmyHoi goopme. Cructema HeEOLHOPOAHbIX ypaBHeHuiA. Oblee peleHre
N peweHne 3apayn Koww B MaTpuyHoi cpopme. HaxoxaeHne MHTerpnpyemMbix KOMOUHauuin ons
CUCTEMbI U NepBble NHTerpasnbl. PeweHne cnctembl ypaBHeHUIM, 3a0aHHbIX B CUMMETPUYHOM (hopme.
VHTerpmnposaHue cuctembl audpdpepeHumnanbHbiX YpaBHEHUA NyTEM CBEAEHWS K OOHOMY YPaBHEHUIO
6onee BbicoKOro nopsifika. CUCTEMbI IMHENHbBIX YPABHEHWIA C MOCTOSIHHBIMU KO3GMULIMEHTAMM.
XapakTepucTnieckoe ypaBHeHne ans 0qHOPOL4HOM CUCTEMbI U XapakTepucTnieckmne yucna.
PeweHne ogHopoaHom cuctemsl. PelweHne HeooHopoaHom cuctemsl, Meton Bapuaumm
NPOM3BOSIbHbIX MOCTOSAHHBIX. [MOHATME 0 KpaeBbix 3anadax. 3agada Wrypma-Tlnysunnsg. dyHKumns
'puHa. MeTog noctpoeHusa oyHkumm ['puHa. Pusnydeckas nHtepnpetaums yHkunm 'pyHa.

Tema 4. dneMeHTbl TEOPUUN YCTONYMBOCTM.
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

OneMeHTbl Teopun ycToinunocT. OCHOBHbIE ONPELENEeHUst U NOHATUS TEOPUM YCTONYNBOCTMU.
TpuBmanbHoe pelleHne 1 ero ycToinumeocTb no JlsnyHosy. MpocTeiiwme Tinbl TO4eK NOKoS ANns
OLHOPOAHOM CUCTEMBI IBYX YPABHEHWIA C IBYMSI HEN3BECTHBIMU W UX YCTORYMBOCTb. OB
MCCnefoBaHUM Ha yCTOMYMBOCTb MO NepBOMY Npubnuxexuio. Meton dpyHKumm JisanyHoBa. OCHOBHble
TeopeMbl JlsanyHoBa.

Tema 5. YPaBHeHMH C YaCTHbIMU NPON3BOOHBIMU NepBOro nopsiaoka.
KOHTPO/bHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

Cneundprkaums KOHTponbHo paboTbl: 1-3. JInHeHoe ypaBHEHME C NOCTOSIHHBIMU
KoagogomumeHTamu. 4. Cuctema NMMHENHbIX YPaBHEHWUA C NOCTOSHHLIMU KO3GMMUMEHTAMU. 5.
YpaBHeHue ¢ 4acTHbIMK MPon3BOaHbIMU. 6. IccnenoBaHne Ha yCTOMYMBOCTb.

UtoroBas cpopmMa KOHTponsi
9K3aMeH (B 3 cemecTpe)

MprMepHbIe BONPOCHI K UTOrOBOM DOPME KOHTPONS

PacueTHble paboTbl: PacyeTHble 3aaaHus no matematuke. AudpdepeHunanbHble ypaBHeHUs (3
cemecTtp). Coctasutenu: A.N.Eropos, P.K..Myxapnsamos. KasaHb, 2004

BUNETbI K 3K3AMEHAM

BuneT 1.

1. OndpgoepeHumanbHoe ypaBHeHWe 1-ro nopsaka, paspeleHHoe n HepaspelweHHoe OTHOCUTENbHO
NPON3BOLHOMN.

2. Obuee peweHune 1 3agada Kown ons nMHERHOro ypaBHEHMS B YaCTHbIX NPOM3BOAHbLIX NEPBOrO
nopsoka.

Bunert 2.

1 3apada Kowwn. Teopema cywecTBoBaHNS U €4UHCTBEHHOCTU PELLEHNS.

2. Obuiee pelweHune 1 pelweHre 3agadn Kown ons KBasUNMHENHOro YpaBHEHNS B HACTHbBIX
NPON3BOOHbIX MEPBOro nopsaaka.

Bunert 3.

1. OCHOBHblE NHTErpMpyemble TUMbl ypaBHEHWUA 1-ro nopsaka.
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2. OCHOBHble OMNpeaeneHunst N NOHSTUS TEOPUM YCTONYNBOCTH.

Bunert 4.

1. Teopema cywecTBoBaHUS N €AMHCTBEHHOCTU 0719 YPaBHEHUS, HE pa3pewEéHHOro OTHOCUTENTbHO
NPON3BOL4HOMN.

2. TpuBManbHoe pewweHne 1 ero yCcTon4nBocTb no JlsnyHosy.

buner 5.

1. YpaBHeHMs n-ro nopsaka. YpasHeHUs, fonyckawwme NoOHNXEHNS nopsaka.
2. lNpocTenwme T1nbl TOYEK NOKOS A5 OAHOPOOHON CUCTEMbI OBYX
YPaBHEHW C OBYMS NEPEMEHHBIMU N UX YCTOMYNBOCTb.

bunert 6.

1. JlnHeiHble ypaBHeHMs n-ro nopsaka. Oblee peleHne MMHERHOro 04HOPOAHOIO YPaBHEHNS N-Tro
nopsaka.

2. O6 nccnenoBaHUK Ha YCTOMYMBOCTD MO NEPBOMY NPUBNXKEHNIO.

bunet 7.

1. JInHeliHble HEOLHOPOAHbIE YpaBHEHMS N-ro nopsaka. Obuwee pelweHne NMHENRHOro
HEOOHOPOLHOrO YpaBHEHNS.

2. MeToa goyHkumm JlanyHosa.

Bunert 8.
1. JInHeliHble 0QHOPOLHbIE YPABHEHUS C MOCTOSHHLIMM KODMULMEHTAMU U UX PELLEHNE
2. OcHoBHble TeopeMbl JlsinyHoBa.

BuneT 9.

1. JInHeliHble HEO4HOPOAHbIE YPABHEHWS C MOCTOSIHHLIMU KO3RPULIMEHTAMI N HAXOXAEHME
PeWeHns Ons pasnnyHbIX BUOOB CBOOOAHOrO YneHa.

2. BpoHckmaH peleHns. ®@yHoameHTanbHas matpuua.

BuneTt 10.
1. MeToq Bapuauum Npon3BOSbHbIX MOCTOSHHbIX B TMHENHBIX YPABHEHMSX N-FO Nopsaka.
2. Obwee pelweHne 1 peweHne 3anadn Koww B MaTpuyHoi coopme.

Bunet 11.
1. HopmanbHas cuctema. Teopema CylwecTBOBaHNSA N €QUHCTBEHHOCTU pPeeHuns.
2. OCHOBHbIE ONpeneneHns n NOHATUS TeopUM YCTONYNUBOCTN.

Bunet 12.
1. CucTembl NMHenHbIX ypaBHeHWn. CUCTEeMbl OAHOPOLHbBIX YPaBHEHWNA. TeopeMbl O peLIeHNN.
2. YpaBHeHUs He paspeléHHble OTHOCUTENBHO MPOU3BOAHOMN.

Bunet 13.

1. BpoHCckmMaH peweHns. dyHaoameHTanbHas Matpuua

2. MpocTenwme TMNbl TOYEK MNOKOS AN O4HOPOAHOW CUCTEMbI ABYX YPABHEHWU C ABYMS
NepeMEHHbIMU 1 UX YCTONHYMBOCTb.

Bunert 14.

1. Obwwee peweHne n peweHne 3anaym Kown B MatpnyHon oopme.

2. HaxoxneHvne UHTerpmpyembix KOMOHaUWIA ONsi CUCTEMbI U NEPBbIE MHTErpansbi.

Bunert 15.

1. Cncrema HeOAHOPOLHbIX YPaBHEHWIA.

2. JlnHeliHble ypaBHeHMs n-ro nopsaka. Obuwee pelweHne NTMHENHOro 04HOPOLHOrO YPaBHEHMS N-TO
nopsaaka.

Bunet 16.
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1. CUCTEMbI NIMHENHbBIX YPaBHEHWUIA C MOCTOSIHHBIMU KO3dhdoMUMEHTaMM. XapakTepucTuieckoe
ypaBHeHVe A/ O4HOPOAHOM CUCTEMbI U XapaKTepuCcTMYeckme ymucna.

2. JlnHeliHble HEOOHOPOAHbIE ypaBHEHMS N-ro nopsaka. Oblwee pelweHne NMHENRHOro
Heo4HOPOAHOro ypaBHEeHNs N-ro nopsnka.

Bunet 17.

1. PeweHre ogHOPOOHON CUCTEMDI

2. MeTog Bapmaumnmn npon3BosibHbIX MOCTOSAHHbBIX B CUCTEMAX JIMHENHbBIX HEO4HOPOAHbIX YPaBHEHWIA.

Bunet 18.

1. VIHTerpupoBaHue cuctembl andogoepeHLmnanbHbIX YpaBHEHNA NyTEM CBEAEHMUS K OLHOMY
ypaBHeHUto 6onee BbICOKOro nopsiaka.

2. O6 nccnenoBaHUM PeLeHns Ha YCTOMYMBOCTb MO NEPBOMY MPUONNXEHMIO.

Bunet 19.

1. HaxoxneHune uHTerpmpyembix KOMOMHaUWA ONs CUCTEMbI U NEPBLIE MHTErpansbl.

2. Obuiee pelweHune 1 peweHre 3anayn Kown ons KBasunMHENHOro ypaBHEHNUS B HACTHbBIX
NPOV3BOAHbIX MEepPBOro nopsaaka.

Buner 20.

1. PeweHne cnctembl ypaBHEHWUA, 3a0aHHbIX B CUMMETPUYHON hopMe.

2. JlnHeliHble 00HOPOLHbIE YPABHEHWNS C NMOCTOSAHHBIMU KOIDULIMEHTAMN U UX PELIEHME.

CamocTosTenbHas pabota CTyAeHTOB.

Tema 1. N3oknuHbl. CocTasneHve auddepeHumnanbHoro ypasHeHus. 3agayum 1 - 8, 17 - 23,30 - 34,
37 - 40 n3 [3].

Tema 2. eomeTpuyeckme n pusmdeckme 3agadn. 3agadm 72 - 74, 80 - 82, 84 - 86 u3 [3].

Tema 3. YpaBHeHus BepHynnu, ypasHeHus Pukkatu. 3agayn 151 - 156, 167 - 171 n3 [3].

Tema 4. YpaBHeHUs, gonyckatoouwme NoHXeHre nopsaka. 3anaun 421 - 426, 451 - 454, 455, 456,
463 - 467,477 - 480 un3 [3].

'Iéﬁma 5. JlnHenHbIe ypaBHEHNS C NOCTOSAHHBIMU KO3hdomumeHTamn. 3agaym 549 - 559, 601 - 608 n3
[geMa 6. JlnHenHbIe ypaBHEHNS C NepeMeHHbIMU KoadodpmnumneHTammn. 3anaym 681- 685, 706 - 710 n3
[I'gma 7. JInHeliHble cUCTEMbI C MOCTOSAHHBIMK KOaghdpuumneHTamn. 3anadm 851 - 860 ua [3].

Tema 8. ®aszosag nnockocTb. 3agaym 1021 - 1034 un3 [3].
Tema 9. HenuHewHble cuctembl. 3agaym 1141 - 1150, n3 [3].

7.1. OcHOoBHas nuTeparypa:

1. Oanwes, P.A. ndbdepeHumnanbHbie ypaBHEHUS: KOHCMEKT NeKuuii: y4ebHO-MeToanyeckoe
nocobve / P. A. Daunwes, A. 0. OaHbwuH; KasaH. roc. yH-T, Pus. goak. - KazaHb: KasaHckuii
rocynapcTBeHHbI yHuBepcutet, 2009. - 150 c. - 3arn. ¢ akpaHa. - Pexum goctyna: oTKpbITbIN. -
OpuruHan konun: dndochepeHumanbHble YpaBHEHNS: KOHCNEKT NEKUMA: y4ebHO-MeToaM4ecKoe
nocobve / P. A. Daunwes, A. tO. OaHbwuH; KasaH. roc. yH-T, Pus. goak. - KazaHb: KasaHckuii
rocypapcteeHHbl yHueepcuteT, 2009. - 150 c. -

URL: http:/libweb.kpfu.ru/ebooks/publicat/0-778650.pdf
2. Tyranbaes, A. A. ucbdbepeHumnanbHble ypaBHEHNS [3NeKTPOHHbIN pecypc]: y4eb. nocobue / A. A.

TyraHbaes. - 2-e uag., ctepeotun. - M. : ®JIMHTA, 2011. - 31 c. - Pexum gocTtyna:
http://znanium.com/catalog.php?bookinfo=454637
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3.MaHTenees, A. B. ObbikHOBEHHbIE AndbdepeHumanbHble ypaBHeHMs. NpakTnieckuii Kypc
[OnekTpoHHbI pecypc]: y4eb. nocobue ¢ mynbTumMeamna conposoxaeHmem / A. B. MaHTenees, A. C.
AknmoBa, K. A. Poibakos. - M.: Jloroc, 2010. - 384 c. - Pexum pocTtyna:
http://znanium.com/catalog.php?bookinfo=469288

7.2. lononHuTenbHasa nureparypa:

1. Myxapnsmos, P. K. O6blkHOBEHHbIE ANGIPEPEHLMANBHBIE YPABHEHNS BbICWIMX MOPSAKOB [TEKCT:
3NEKTPOHHbIV pecypc]: MmeToamnyeckoe nocobue / P. K. Myxapnsimoe, T. H. MNaHkpaTtbesa; KasaH. roc.
YH-T. - ONeKTpoHHble faHHble (1 dpaiin: 0,4 M6). - (KazaHb: KasaHckuii coeiepanbHblil YHUBEPCUTET,
2014). - 3arn. ¢ akpaHa. - Pexxum goctyna: oTkpbITblid. OpuruHan konmm: OBbIKHOBEHHbIE
omcpcpepeHLManbHble ypaBHEHMS BbICWINX MOPSAKOB: MeToamnyeckoe nocobue / P. K. Myxapnsmos, T.
H. NaHkpatbeBa; KasaH. roc. yH-T. - KasaHb : KazaHckuin rocygapcteeHHbln yHueepcuteT, 2009. -
57c. - Pexum goctyna: URL: http:/libweb.kpfu.ru/ebooks/publicat/0-777603.pdf

2. ndphbepeHumanbHble N MHTerpasbHble YpaBHEHMS, BapuaunoHHOe NCYUCneHne B npuMepax un
3apadyax : yuebHoe nocobue / A.b. Bacunbesa, I'.H. MenBegnes, H.A. TuxoHos, T.A. YpasrunbanHa. ?
Mockea : DPUSMATJINT, 2005. - 432 c. - TEKCT : 9NEKTPOHHbIA // DNEKTPOHHO-OMBNMoTEYHas
cuctema 'JlaHb' : [canT]. -

URL: https://e.lanbook.com/book/59405

3. TuxoHos, A.H. dncgpepeHunansHble ypaBHeHNS: y4ebHuk / A.H. TuxoHos, A.B. Bacunbesa, A.T.
CeelwHukos. - Mockea: PUSMATJINT, 2002. - 256 c. - TekCT : SNEeKTPOHHbIN //
OnekTpoHHO-6ubnnoTeyHas cuctema 'Jlanb': [cainT]. - URL: https://e.lanbook.com/book/48171

4. dununnos, Anekcein ®enoposmy. COOPHUK 3amay No andpdoepeHumnanbHbIM ypaBHeHUsM / A. .
dununnos. - Mockea; Mxesck : PerynspHas n xaotnyeckas auHammka: PXM, 2000. - 176 c.

5. Jlekummn no Teopumn 0BbIKHOBEHHBIX AMPepPEHLMANbHbBIX ypaBHEHWI: y4ebHoe nocobue / U.T.
MeTtposckui. - M.: DUSMATIINT, 2009. - 206 c. - Pexxum goctyna:
http://znanium.com/catalog/product/544800

6. ApHonbpa, B.M. ObblkHOBEHHbIE AndddoepeHUmanbHble ypaBHeHUs y4ebHuk / B.. ApHonbg. -
Mockea: MUUHMO, 2012. - 341 c. - TeKCT : aNeKTPOHHbI // DNEKTPOHHO-OMBNMoTeyHas cnctema
'INanb': [canT]. - URL: https://e.lanbook.com/book/56392

7. Bubwkos, O.H. Kypc 06blkHOBEHHbIX AndbdoepeHumnanbHbix ypaBHeHWi : yuebHoe nocobue / HO.H.
Bnbukos. - CaHkT-MNeTepbypr : JlaHb, 2011. - 304 c. - TEKCT: 9NEKTPOHHbIA //
AnekTpoHHO-6MbnnoTeyHas cuctema 'Jlanb' : [cainT]. - URL: https://e.lanbook.com/book/1542

7.3. UHTepHeT-pecypcChbl:

P. A. Oavwes, A. 0. DaHbwuH OuddepeHumanbHble ypaBHeHNS (KOHCNEKT nekuui) -
http://www.ksu.ru/f6/k6/bin_files/lections!6.pdf

P. K. Myxapnsimos, T. H. MaHkpaTbea O6bIKHOBEHHbIE ANGIEPEHUMANBHBIE YPABHEHWNS BbICLIMX
nopsakos - http://www.ksu.ru/f6/k6/bin_files/diff2muharl!9.pdf

P. K. Myxapnsamos, T. H. MNMaHkpaTbea O6bIKHOBEHHbIE ANGGEPEHLMANBHBIE YPABHEHUS NEPBOrO
nopsaka - http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

Cant kapenpbl TEOPUMN OTHOCUTENBHOCTU U rpasutaumm KoY -
http://toig-kazan.narod.ru/education.htm

Cait kadbeapbl TeOpun OTHOCUTENBHOCTM K rpasuTauumn KAPY - http://old.kpfu.ru/f6/k6/index.php

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHre aucumnavHel "OuddepeHumanbHble ypaBHeHMS" NpeanonaraeT NCnoib3oBaHne
cnepyolero MatepranbHO-TEXHNYECKOro obecneyeHms:
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoTeyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn cOPMMPOBaH C y4ETOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHble Nepruoanyeckme n3gaHmsa n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucteMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUI U3AATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepartypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumanbHOMy KONMMYECTBY NPOCUbHbBIX HANpasneHnin ¢
cobntoaeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

YyebHble ayanTopun gng nposeneHns NneKUuMoHHbIX U MPakTU4eCKnx 3aHATUNA.

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuo 03.03.03 "Paguodounamka” n npodomnio NoarotoBkn Pusnka MarHUTHbIX SBIEHWUIA .
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