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Mporpammy ovcumnnuHbl paspabotan(a)(v1) AoueHT, K.H. (aoueHT) CtexuHa K.H. Kacenpa
NPUKNagHoON MatemMaTukn oTaeneHme NpuknagaHon MaTteMaTnkm 1 MHOPMaTUKK
Kristina.Stekhina@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B pamkax atoro Kypca npegnonaraeTcsi pacCMOTPeTb Takme pasaenbl, Kak 06blkHOBEHHbIE
ondogoepeHLmanbHOe YpaBHEHWS, YPaBHEHNS B YACTHbIX MPOU3BOAHbBIX MEpPBOro nopsaka,
ongogoepeHLmanbHble YPaBHEHWUS BbICLWIMX NOPSAKOB U CUCTEMbl 0ObIKHOBEHHbIX
OndogoepeHLManbHbIX YpaBHEHWIA.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucuunnmHa BkntodeHa B pasgen " 51.B.0O0.1 OucuunnnHel (Mogynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 09.03.02 NHOpPMaLMOHHBIE CUCTEMbI M TEXHONOMUN 1 OTHOCKTCS K
obszartenbHbiM gucuunanHam. OceanBaeTcs Ha 2 Kypce, 4 cemecTp.

JaHHas gucumnnmHa OTHOCUTCA K O6U.l,eI'IpOCpeCCI/IOHaﬂbeIM ancunnnnHam.

YnTtaetcsa Ha 2 Kypce B 4 ceMecTpe ANsi CTyAeHTOB 0by4atolwmxcs No HanpasneHuto
"MIHgbOpMaLMOHHbIE CUCTEMBI U TEXHONOTNN".

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwumdppoBka
Wucpp komneteHunu npuobpeTaeMoi KOMNeTeHLMN

FOTOBHOCTb K KOOnepauun ¢ Kkonneramu, pa60Te B KONNeKTunBee,
OrikK-2 3HaHWe NPUHLMMOB N METOA0B OpraHM3aumn 1 yrnpasneHms
(NMpodpeccroHanbHble ManbIMy1 KONNEKTUBaMM; CNOCOOHOCTb HAX0ANTb
KOMreTeHuun) OopraHn3aunoHHO-yNpaBneH4Yeckne peleHns B He cTaHaapTHbIX

cnTyaumsax n rotoBHOCTb HECTU 3a HUX OTBETCTBEHHOCTD;
MK-25 CnocobHOCTb 060CHOBBLIBATL MPAaBUILHOCTb BbIOpaHHO MOLEnu
(I'IpOd)eCCI/IOHaﬂbeIe cornocTaBnada pe3ynbTatbl SKCNEPUMEHTANbHbIX OaHHbIX N
KOMI'IeTeHLI,I/II/I) NONy4YEHHbIX pPelleHunin

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:
1. DONXeH 3HaTb:

OCHOBHbI€ MOHSTUS, MPMEMbI 1 METOLbI PELEeHUst andpdpepeHUnanbHbIX ypaBHEHNA pasnnyHbIX
TUNOB

2. IONXEeH yMeTb:

- pewatb 06bIKHOBEHHbIE ANGI(EPEHUMANBHBIE YPAaBHEHNS MEPBOro nopsaka

- pewarb NMMHenHble gudpdoepeHunanbHble ypaBHEHNS NPON3BOSIbHOIO Nopsaaka ¢ NOCTOSHHbIMA
KoagppmumeHTamm

- NPOBOANTbL Knaccudoukaumio ypaBHeHVIVI C HYaCTHbIMW NMPON3BOOHbIMKX BTOPOIro nopsgka

3. 0OMXEeH BnageTb:
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- HaBblkamn paboTbl ¢ pa3HbIMU 0ObIKHOBEHHBIMU ANdOdEPEHLMANbHBIMA YPaBHEHNSIMU NEPBOro
nopaaka v nUHernHbIM1 andpdoepeHumanbHbIMU YpaBHEHNSMU MPOU3BOSIbHOro nopsaka
NOCTOAHHbIMU KO3(PPULIMEHTaMN

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
- NPUMEHSTb NONYYEHHbIE 3HAHNS B CBOEW NPOGIECCMOHANBHOW AEeATENBHOCTY

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUNMNNHBI 9K3aMEH B 4 CEMECTPE.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl Mo gucCUMnIMHe/ MOAYIO
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl v yachbl
ayauTopHow paborbl,
Hepens VX TPyA0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA paborbl

Pasnen
N AucumnnuHbl/ CemecTp
Monayns

Nekunn

Tema 1. BeepeHue B
Teopuio
andpgoepeHumnanbHbIX
ypaBHEHWUIA.
OO6blKHOBEHHbIE
andpgoepeHumnanbHble
ypaBHeHus. Obwue
NMOHATNSA, OCHOBHbIE
1. lonpeneneHnsa u 4 1-2 3 0 2
TePMUHONOTNS.
[MprmMepbl 3anay,
NpPUBOOSALWMX K
00ObIKHOBEHHbIM
andpgoepeHunanbHbIM
YpaBHEHUSIM,
reomeTpuyeckas
NHTepnpeTauuns.

NucbmeHHoe
gomauiHee
3agaHue
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) ‘{(ompﬁmp
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 2. [pocTeiwme

andpgoepeHumnanbHble

ypaBHeHus. Y paBHEHNS

nepsoro nopsnka

paspellaemMble B

KBalparypax: MNncbMeHHoe

ypaBHeHue c MallHee
2. |pasgengowmnmmncs 4 2-3 3 0 2 gguaHme

nepemMeHHbIMU,

o4HOpOAHOE

ypaBHeHue, ypaBHeHne

B NOJIHbIX

andpgoepeHunanax,

NNHENHOE ypaBHeHune

nepsoro nopsnka.

[MncbMeHHoe

3 Tema 3. OgHopoaHble 4 3 0 0 5 nomallHee

YpaBHEHUS. 3ajaHve

Tema 4. JlnHenHble ﬂMﬁbmﬁHHoe
4. lypaBHeHWS NepBoro 4 4 0 0 2 ggu:Hmeee

nopsaka

KoHTponbHas

Tema 5. YpaBHeHus B pabota
5 [MONHbIX 4 5.6 0 0 4 MNucbmeHHoe

andpgoepeHumnanax un nomauiHee

NPUBOAAWMECSH K HUM. 3ajaHve

Tema 6. 3anaya Kowwm

NS ypaBHEHWS NepBoro

nopsaka,

paspelleHHoro

OTHOCUTESNIbHO

nponssoaHon. Teopema lNncbMeHHoe

CYLLEeCTBOBaHNA 1 nomatuiHee
6. €0VHCTBEHHOCTMW. 4 4-7 4 0 2 3ajaHve

HenpepbiBHas

3aBNCKMOCTb peLleHuns

3apnayn Kowwm ot

npasblx YacTeun

ypaBHEHUS n

Ha4yasibHOro yCrnoBus.
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Hepens UX TPYAOEMKOCTb Tekywme coopmbl
NI Beuannuue/ - CeMecTpoyecrpg (8 acax) Xovpars
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 7. lNpocTeiwme

NpMbnXxeHHbIe METObI

peleHns

0ObIKHOBEHHbIX

andpgoepeHumnanbHbix
7. ypaBHeHuWA: MeTOoq, 4 6-8 3 0 1

N30K/IMH, METOL
Sinepa, noctTpoeHne
NPUONNXEHHOTO
pelweHns B BUOe
CTENeHHOro psaa.

Tema 8. 3aBnCMMOCTb
8. |peweHuns 3anayn Kown 4 7-8 3 0 1
OT UCXOHbIX AaHHbIX.

Tema 9. lNpocTeriwne E;ggraeHHaﬂ

TUNbI YPaBHEHW, HE MucbMeHHoe
9. [pa3spelleHHbIX 4 9-10 4 0 4 fomalHee

OTHOCMUTENbHO 3agaHuve

NpPOV3BOOHOMN.

Tema 10. HopmanbHble

CUCTEMBI MMMHENHbIX

0ObIKHOBEHHbIX

andppepeHumanbHbix

ypaBHEHWA NepBoro

nopsaka. JInHeinHo

He3aBUCUMbIE

caoncrs, i

JOMallH

10.|dyHOamMeHTanbHas 4 11-12 4 0 2 3agaHue

CUcTeMa pelieHuni.
MocTpoeHue obwero
peleHns
HeoOHOPOL4HON
CUCTEMBI
00ObIKHOBEHHbIX
andpgoepeHumnanbHbIX
ypaBHEHWN NepBoro
nopsanka.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

11.

Tema 11. JlnHenHble
andppepeHunanbHble
ypaBHEHNS nN-ro
nopsaanka.
OKBUBANIEHTHOCTb
NVHENHOro
andpgoepeHumnanbHoro
ypaBHEHNS nN-ro
nopsiaka u CUCTEMb!
0ObIKHOBEHHbIX
andppepeHumnanbHbIX
ypaBHEHUI NepBoro
nopsoka. Obwee
peleHne NMHeNHOro
0OHOPOAHOro
andpgoepeHumnanbHoro
ypaBHEeHns nN-ro
nopsgka. NoHuxeHune
nopsnka nMHemnHoro
0OHOPOAHOro
ypaBHeHus. JInHenHble
Heo4HopoAHble
ypaBHEeHnS nN-ro
nopsaanka.

12-14

NMucbMeHHoe
JomaliHee
3agaHue

12.

Tema 12. JlnHelHble
YypaBHeHUs C
NMOCTOSAHHbBIMMU
KoagppmumeHTamu.
OnHopoaHble
ypaBHEeHUs.
HeonHopoaHble
ypaBHEeHUs.

13-15

NucbMeHHas
paboTta
lNMncbMeHHOEe
JomaliHee
3ajaHue

13.

Tema 13. HopmanbHble
CUCTEMBI C
NMOCTOSIHHbIMU
KoadpomumeHTamu.
MeToq Svinepa. Metoq
Nanno-Oaxunesckoro.

15-17

NMncbMeHHoe
JomallHee
3ajaHue

14.

Tema 14. YpaBHeHus B
4YaCTHbIX NPOW3BOOHbIX
nepBoro nopsaka.
JInHenHble n
KBa3INHENHbIE
YpaBHEHNS C YaCTHbIMU
NPOW3BOOHbIMU.

17-18

KoHTtponbHas
paboTta
[MncbMeHHoe
nomaluHee
3ajaHve

Tema . UTorosas
doopMa KOHTpoOns

Ok3ameH

NToro

36

36

4.2 CopepxaHvue oUCLUMNMUHDBI

PernctpaumoHHbIn Homep
Crtpanvua 7 us 17.
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Tema 1. BBepeHue B Teopuio audpchepeHumnanbHbix ypaBHEHUN. OObIKHOBEHHbIE
andhcpepeHumnanbHbie ypaBHeHUs. O6LLMe NOHATUS, OCHOBHbIE OonpeaeneHns n
TepMmuHonorus. NMpumepbl 3apay, NPUBOASALLLUX K 0ObIKHOBEHHbIM audbdepeHLanbHbIM
ypaBHEHUSIM, reoMeTpuyeckKasl MUHTeprnpeTauus.

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

O6bIKHOBEHHbIE AnddhepeHUmanbHble ypaBHeHNs. Oblwme NOHSATUSI, OCHOBHbIE ONpeaeneHus,
npuMepbl 3a4a4, NPMBOASIUNX K 0ObIKHOBEHHBIM AMddPEpPEHLMaNnbHbIM YPaBHEHMWSM,
reomMeTpuyeckas nHTepnpeTaums.

naboparopHas pabora (2 4aca(oB)):

O6bIKHOBEHHbIE AMddpepeHUmManbHble ypaBHeHNs. Oblwme NOHSATUSI, OCHOBHbIE ONpeaeneHus,
npuMepbl 3aay, NPUBOASLWMX K 0ObIKHOBEHHbBIM ANGIEPEHLMANBHBIM YPABHEHMSM,
reoMeTpuyeckas HTeprnpeTauus.

Tewma 2. Npocrtenwme auddpepeHunanbHbie ypaBHeHUs. Y paBHeHUs1 NepBoOro nopsioka
pa3peluaeMble B KBagpaTtypax: ypaBHeHUe C pasaensiiowmMncs nepemMeHHbiM1, ogHOpoaHOe
ypaBHeHue, ypaBHeHUue B NOJHbIX AudpcpepeHumnanax, IMHenHoe ypaBHeHue nepeoro
nopsigoka.

JNleKLMoHHoe 3aHsitue (3 4aca(os)):

MpocTeiwne auddbepeHumnanbHble ypaBHEHNS: ypaBHEHNE C PA3aeNAOWNMNCS NEPEMEHHBIMY,
0OHOPOOHOE YpaBHEHWE, YpPaBHEHWNE B NOMHbIX AndpdoepeHumnanax, MMHeNHoe ypaBHEHE NEPBOro
nopsiaka.

naboparopHasi paborta (2 4aca(oB)):

MpocTeiwne anddbepeHumnanbHbie ypaBHEHUS: PELLEHNE YPaBHEHME C Pa3aensoWUMMNCS
NepeMeHHbIMN.

Tema 3. OgHOpPOOHbIE YPaBHEHUSI.

naboparopHasi pabora (2 4aca(oB)):

PewweHne ogHOPOOHbBIX ypaBHEHWIA.

Tema 4. JIuHenHble ypaBHEeHUS NepBOro nopsaka

naboparopHasi pabora (2 4aca(oB)):

PelweHne nuHenHbIX ypaBHEeHU NepBoro nopsaka.

Tema 5. YpaBHeHUs1 B NONHbIX anddpepeHunanax n npusoasiLnecs K HAM.
naboparopHasi pabora (4 4aca(oB)):

PeweHwne ypaBHeHW B NONHbIX AndodoepeHumnanax n npuBoaAWMXCS K HAM.

Tema 6. 3apaua Kowm ons ypaBHeHUs1 NepBOro nopsigka, paspeLueHHoro oTHOCUTEeNbHO
npon3BoaHON. TeopeMma CyLLECTBOBaHUS U eAUHCTBEHHOCTU. HenpepbiBHasi 3aBUCUMOCTb
pelweHns 3apadm Kowm ot npaBbiX YacTel ypaBHEHUS U HAYaNIbHOTO YC/OBUS.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

3anava Koww onsi ypaBHeHMs NepBoro nopsiaka, paspeleHHoro 0THOCUTENbHO NPON3BOAHOA.
Teopema cyuwecTtBoBaHnA N eJUHCTBEHHOCTWN. Hel'lpeprBHaﬂ 3aBUCUMOCTb pelleHns 3anavnm Kouwwn
OT npasbIX yacten YpaBHEHUA N HA4YaNnbHOro yCnoBus.

naboparopHas pabora (2 4aca(oB)):

3apava Kowwn ong ypasHeHUs NepBoro nopsaka, paspeweHHoro OTHOCUTENbHO MPOM3BOOHON.
Teopema cylwecTsoBaHUS U eMHCTBEHHOCTU. HenpepbliBHas 3aBUCUMOCTb pelleHns 3aga4qm Koww
OT NpasbIX YacTeln ypaBHEHNS U HA4YaNbHOro yCnoBus.

Tema 7. MpocTenwime npubNNXeHHbIe METOAbI peLleHUs 0ObIKHOBEHHbIX
AudpcpepeHLManbHbIX ypaBHEHUNA: MeTO O U3OKJ/IMH, MeToa dunepa, NnocTpoeHune
NPUOGNNXEHHOro peLleHns B BUOe CTeneHHOoro psaa.

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

MpocTeiwmne NpMbNuxeHHbIe METOOBI PELEHNS 0ObIKHOBEHHbBIX ANGGEPEHLNANBHBIX YPABHEHWIA:
MeTon N30KNMH, MeTo diinepa, NOCTPOEHUE NPUBNMXEHHOTO PELIEHNS B BUOE CTEMNEHHOrO psaa.

naboparopHas pabora (1 4aca(oB)):

KTPOHHEBH
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MpocTeiwmne NpMbnnxeHHbIe METOAbI PeleHns 0ObIKHOBEHHbBIX ANdGEpPEHUMNANbHbIX YPaBHEHWIA:
MEeTOoA N30KNIMH, MeTo diinepa, NOCTPOeHNe NPUBNMXEHHOrO PeLeHNs B BULE CTENEHHOrO psiaa.

Tema 8. 3aBucuMocCTb pelueHns 3apgaym Kowwm ot UCXO4HbIX AaHHbIX.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

3aBnCUMOCTb peleHns 3agadm Kowm ot NCXo4HbIX AaHHbIX.

naboparopHas pabora (1 4aca(oB)):

3aBnCUMOCTb peleHns 3agadm Kowm ot NCXo4HbIX AaHHbIX.

Tema 9. NpocTtenwume TUNbI ypasHEeHU, He pa3peLleHHbIX OTHOCUTEIbHO NPOU3BO4HON.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MpocTenwme TUNbl ypaBHEHNA, HE pa3peLeHHbIX OTHOCUTENbHO NMPOU3BOAHOM
naboparopHas pabora (4 4aca(oB)):

PeweHne npoctenwmnx ypasHeHUN, He paspelleHHbIX OTHOCUTENbHO NPON3BOOHOW.

Tema 10. HopManbHble cUCTEMbI IMHENHbIX 06bIKHOBEHHbIX AudchepeHunanbHbIX ypaBHEHUNA
nepsoro nopsigka. JInHenHoO He3aBUCUMbIe BEKTOP-(PYHKLIMU M UX CBONCTBA.
dyHpameHTanbHas cucteMa pewieHun. NMocTpoeHne oOLLEro peLleHusi HeOQHOPO4HOMN
cuctembl 0ObIKHOBEHHbIX audodpepeHLumanbHbIX ypaBHEHUN NepBoro nopsiaka.

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

HopmanbHble cucTeMbl MMHERHbIX 0ObIKHOBEHHbIX AndpdoepeHunanbHbIX ypaBHEHWIA NepPBOro
nopsaka. JInHenHo He3aBNCUMbIE BEKTOP-PYHKLUNN 1 NX CBONCTBA. DyHOAMEHTanbHas cucrema
peweHwnii. NMocTpoeHune obLero pelweHns HeOAHOPOLHOW CUCTEMbI OObIKHOBEHHbIX
AngodpepeHLmanbHbiX ypaBHEHU NepBoro nopsaka.

naboparopHasi pabora (2 4aca(oB)):

dyHaameHTanbHas cmctema peleHuid. NoctpoeHne obwmx peweHn 04HOPOAHON N HEOLHOPOLHOWA
cucTEMbl 0BbIKHOBEHHbIX AndodoepeHUmanbHbIX YpaBHEHMW NePBOro nopsaka.

Tema 11. lluHenHble audbdepeHumnanbHbie ypaBHEeHUs1 n-ro nopsiaka. 9KBUBaneHTHOCTb
nuHenHoro audchepeHLnanbHOro ypasHeHUs N-ro nopsiaka U CUCTeMbl 06bIKHOBEHHbIX
anhcpepeHLnanbHbIX ypaBHEHUIA NepBoro nopsiaka. Obuiee peweHne NMHENHOro
oaHopoaHoro andpcpepeHULnanbHOro ypasHeH1Ms n-ro nopsaka. NoHMxeHne nopsaka
NMHENHOro 0AHOPOAHOro ypaBHeHusl. JiuHenHble HeogHOpPOAHblEe YpaBHEHUS h-ro nopsaka.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

INlvHenHble oudbdpepeHumnanbHbie ypaBHEHUS N-ro nopsaka. OKBUBANEHTHOCTb NMHENHOr0
oncbcpepeHLManbHOro ypaBHEHUS N-ro Nopsaka u CUCTeMbl 0ObIKHOBEHHbIX AMbpepeHLManbHbIX
ypaBHeHuii nepBoro nopsaka. Obuwee pelweHne NMHERHOro 0AHOPOLHOrO AMdepeHLManbHOro
ypaBHeHus n-ro nopsgka. NoHnxeHve nopsioka NMHENHOro 0AHOPOLHOrO ypaBHeHUs. JInHenHble
HEeOLHOPOLHbIE YPaBHEHNS N-ro NOpsLKa.

naboparopHasi pabora (2 4aca(oB)):

ObLee pelleHne NMHENHOro 0AHOPOLHOIrO ANdIPEPEHLMANBHOIO YpaBHEHMS N-ro nopsaka.
MoHuxeHne nopsiaka NMHERHOro 04HOPOLHOrO ypaBHeHWs. JIHeiHble HEOAHOPOAHbIE YPaBHEHWS
N-ro nopsiaka.

Tema 12. JIuHenHble ypaBHEHUS C NOCTOSIHHbIMU KO3dppumumeHTamu. OgHOpPOAHbIE
ypaBHeHusi. HeogHOpoOOHble ypaBHEHUS.

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

JlnHeHble ypaBHEHMS C NOCTOSHHbIMU KoadhdhmumeHTamm. OOHOPOOHbIE YPaBHEHUS.
HeooHopoaHbIe ypaBHEHNS.

naboparopHas pabora (4 4aca(oB)):
PeweHne ogHOPOOHBIX 1 HEOOHOPOAHBIX YPABHEHUI C MOCTOSAHHBIMU KOS(PMLMEHTAMN.

Tema 13. HopmanbHbie cucTeMbl C NOCTOAHHbIMU KO3dpchuumneHtamu. Meton Smunepa. Meton,
Nanno-OaHuneBcKoro.

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

HopMmanbHble cuCTeMbl C MOCTOSAHHBIMK KoadhdpuumneHTamn. Metog dinepa. Meton
Nanno-OaHuneBckoro.
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naboparopHasi pabora (4 yaca(oB)):
PeweHne HopManbHbIX CUCTEMbI C MOCTOSIHHLIMU KO3(PPULIMEHTAMN.

Tema 14. YpaBHeHUs1 B YaCTHbIX NPOM3BOAHbIX NepBOro nopsiaka. JInHeuHble u
KBa3uUIMHENHble YPaBHEHUS! C YaCTHbIMUA NMPOU3BOAHbIMMU.

JNIeKLMOHHOe 3aHsiTne (3 yaca(os)):
JINHEeNHbIE N KBA3UNUHENHbIE YPABHEHUS C YACTHBIMUM MPOU3BOL4HbBIMU.
naboparopHas pabora (4 4aca(oB)):
PeweHne nMHENHbIX N KBA3UNNHENHbIX YPaBHEHWI C YaCTHbIMU NPOU3BOOHBIMMU.

4.3 CTpyKTypa M copgepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Paspen
AncumnnunHel

CemecTp

Hepnens
cemecTpa

Buabi
CaMOCTOATeNbHOWN
pabortbl
CTYAEHTOB

TpynOeMKOCTb
(B yacax)

dopMbl KOHTPONS
camocTosiTeNnbHOW
paboTbl

Tema 1. BeegeHue B
Teopuio
andpgoepeHumnanbHbiX
ypaBHEHWIA.
OO6bIKHOBEHHbIE
andpgpepeHumnanbHble
ypaBHeHus. Obwme
MOHSATUS, OCHOBHbIE

. lonpenenexus un
TEPMUHONOT NS,
MprmMepsbl 3a0ay,
NPUBOOSALWMX K
00ObIKHOBEHHbIM
andpgoepeHunanbHbIM
YpaBHEHUSAM,
reomeTpuyeckas
NHTepnpeTauuns.

1-2

noaroToBka
JomallHero
3a0aHuns

JomMallHee
3agaHune

Tewma 2. lNpocTenwne
andpgoepeHumnanbHble
ypaBHeHus. YpaBHeHUs
nepBoro nopsaka
paspeliaembie B
KBagpatypax:
ypaBHeHne c

. |paspensowmnmncs
nepeMeHHbIMU,
ooHopoaHoe
ypaBHeHue, ypaBHeHne
B MONHbIX
andpgoepeHumnanax,
NNHerHoe ypaBHeHne
nepBoro nopsaka.

2-3

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

Tema 3. OgHopoaHble
" [ypaBHEHUS.

noaroToBka
JomallHero
3a0aHuns

JoMallHee
3agaHune

Tema 4. JlnHelhHble
. lypaBHeHns nepsoro
nopsaka

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune
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Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AdvcumnnuHbl cemecTtpa paborthbl (B yacax) pa6oTLl
CTYAEHTOB
noaAroToBKa
Tema 5. YpaBHeHus B ZLoMalHero S ggMamHee
JaHve
5. MOJTHbIX 4 5.6 3afaHns
andpdpepeHumanax u NOArOTOBKA K
npueoasWmnecs K HAM. KOHTPOSIbHOW 3 Kongoanaq
paboTe pabora
Tema 6. 3agaya Kown
ONg ypaBHEHUS NepBoro
nopsaka,
paspeLeHHOoro
OTHOCUTENbHO
nponssogHon. Teopema
6. [CylwecTBOBaHMS U 4 4-7 Hgﬂ;ﬂggﬁg 3 noMallHee
€ONHCTBEHHOCTW. 3apaHve
HenpepbiBHas sanann
3aBMCUMOCTb pPeLleHuns
3apaym Koww ot
npasbiX YacTen
ypaBHEHNS n
Ha4anbHOro yCroBus.
Tema 9. lNpocTenwne Hgﬂ;ﬂﬁgﬁg 5 nomauwHee
TUMbl ypaBHEHUN, He 3anaHNs 3apaHue
9. |paspelleHHbIX 4 9-10
OTHOCUTENbHO 23?;&;?_’3:5“'( 3 AVCbMEHHas
npon3BoOHOMN. pa60Te paéoTa
Tema 10. HopmanbHble
CUCTEMbI JINHENHbIX
0ObIKHOBEHHbIX
angogoepeHumanbHbIX
YpPaBHEHWIN NepBOro
nopsaka. JInHenHo
He3aBUCUMbIE
BEKTOP-QPYHKLMN 1N NX
CBOMCTBA. noaroToBKa
10.|®dyHOamMeHTanbHas 4 11-12 (nomawHero 3 fomaiiHee
cucTema pelleHuii. 3anaHns safaxne
MocTpoeHune obuwero
peleHns
HEeoOHOPOLHOW
CUCTEMDI
0ObIKHOBEHHbIX
angogoepeHumanbHbIX
YpPaBHEHWIN NepBoro
nopsaaka.
PervcTpaLmoHHbIit HoMep BAEKTPOHHBIH
Bl VHHBEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K
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Buasi N dopMbl KOHTPONSA
N Paspen CeMeCTp Hepens | camoctositenbHomn pr,D,oeMKOCTb CaMOCTOSITe/IbHOM
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB padoTe!
Tema 11. JluHenHble
andpgoepeHumnanbHble
ypaBHEeHNs n-ro
nopsaaka.
OKBUBANIEHTHOCTb
NINHErHoro
andpgoepeHumnanbHoro
ypaBHeHns n-ro
nopsaka v CUCTEMbI
OObIKHOBEHHbIX
,umqacpepevHumaanblx NO4roToBKa
11 [yPaBHeHui nepBsoro 4 12-14 |nomawrero 3 JoMallHee
nopsiaka. Obwee 3anaHms 3apaHuve
peleHne NMHENHOro
OLAHOPOAHOro
andpgoepeHumnanbHoro
ypaBHEeHNs n-ro
nopsaka. NoHnxeHuve
nopsaaka nMHenHoro
OLAHOPOAHOro
ypaBHeHus. JInHenHble
Heo4HOpPOAHble
ypaBHEeHNs n-ro
nopsaaka.
Tema 12. JluHenHble
ypaBHeHUS C Hgﬂ;ﬂﬁ:ﬁg 3 JoMallHee
NMOCTOSAHHbIMM 3apaHve
3apaHusg
12, KoadppuumeHTamn. 4 13-15
OproponHsie MoAroToBka K
ypaBHEeHuUS. y NMCbMeHHas
HeonHopoaHble ””ngeHHO"' 3 paboTa
YPaBHEHNS1. pabote
Tema 13. HopmanbHble
CUCTEMBI C
13 [TOCTOSAHHbIMM 4 15-17 Hgﬂ;ﬂgg?g 5 JoMallHee
KoadodpmumeHTamu. 3ajaHne
Meton Snnepa. Meton sanahns
Nanno-OaHnneBckoro.
Tema 14. YpaBHeHNS B noaroToBKa
4aCTHbIX MPON3BOOHbIX noomallHero 3 Aomallnee
nepBoro nopsanka. 3apaHus 3afanne
14.|/lnHerHblE N 4 17-18
KBa3uMHenHble MOAroToBKa K KOHTPOsIbHas
YPABHEHMNS C YaCTHLIMM KOHTPONbHOW 3 pa6ota
NPOW3BOAHbIMA. pabote
Ntoro 54

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

ObyyeHne NponcxoamnT B oopMe NEKLMOHHbBIX U MPaKTUYECKUX 3aHATWIA, @ TaKXe CaMOCTOSITENIbHOM

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 [Be KaTteropumn: HeobxoaAMMbIi OS CoAYUN 3a4eTa MUHMYM 1 OOMNONHUTENbHAS
nuTeparypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBiafeHne TEoPeTUYeCcKM MaTepranomM, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkoB AN bonee rnybokoro NOHMMaHUs pasnenos ANCUUMNHDI
"OndpdpepeHumanbHbie 1 pa3HOCTHbIE YpaBHEHNS" HA OCHOBE peleHns 3a8ay 1 ynpaxHeHun,
NNNIOCTPVPYIOLLNX [0KA3blIBaEMblE TEOPETUYECKME MONOXEHUS, @ TakXe pas3Butme abcTpakTHOro
MbILEHNS 1 CNOCOBHOCTM CaMOCTOSATENBHO [0Ka3blBaTb YACTHbIE YTBEPXKAEHNS.

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 BKIO4aeT NoAroToBky K 3a4eTy. [Mpu noarotoeke K coaye
3ayeTa BeCb 06beM paboTbl PEKOMEHAYETCS pacnpenensTb PABHOMEPHO MO AHSM, OTBELAEHHbIM ANS
MOArOTOBKW K 3a4€Ty, KOHTPONMPOBATb KaXAblii AEHb BbINONHEHNS paboThl. Jlyylwe, ecnm MOXHO
NepeBbINONHUTL NnaH. Toraa Bcerna byneT peseps BPEMEHMN.

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

Tema 1. BBepeHue B Teopuio gudchepeHumnanbHbix ypaBHEHUN. OO6bIKHOBEHHbIE
anhcpepeHumnanbHbie ypaBHeHUs. O6LLME NOHATUS, OCHOBHbIE OonpeaeneHns u
TepMmuHonorus. NMpumepsbl 3apay, NPUBOASALLLUX K 0ObIKHOBEHHbIM gudhdepeHLanbHbIM
ypaBHEeHUSAM, reoMeTpuyeckas uHTepnpetauums.

LOMalHee 3afaHne , NPUMepPHbIE BONPOCHI:
3anauun npueoasime K ondgepeHUanbHbIM YypaBHEHNSM.

Tewma 2. NpocTtenwimne auddepeHumnanbHbie ypaBHeHUs. Y paBHeHUs1 NepBoro nopsigka
pa3peluaeMble B KBagpartypax: ypasHeHMe ¢ pa3fensaiowMMncs nepemeHHbiMu, ogHopoaHoe
ypaBHeHue, ypaBHeHue B NonHbIX andpcdpepeHumnanax, nIMHenHoe ypasHeHMe NepBoro
nopsioka.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:
YpaBHeHWs ¢ pasnensiowmMmncs nepeMeHHbIMm

Tema 3. OpHOpPOOHbIE YPaBHEHUS.

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

OnHopoaHble YpaBHEHUS

Tewma 4. JInHeHble ypaBHEeHUSs1 NepBOro nopsigka

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

JlvHeiHble ypaBHeHMS NepBoro nopsaka

Tema 5. YpaBHeHuMs B nonHbix auddpepeHumanax u npmeBoasLLmecs K HUM.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

YpaBHeHVS B MNOMHbIX AndpdpepeHumanax u npMBoasimneCs K HAM.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHbIX 3ana4m no temam 1-5.

Tema 6. 3apava Kowm ans ypaBHeHUs1 NepBOro nopsigka, paspeLueHHoro oTHoCUTeNIbHO
npon3ssoaHon. TeopeMma cyLL,eCTBOBaHUS U eAMHCTBEHHOCTU. HenpepbiBHas 3aBMCUMOCTb
pelwleHns 3apgaym Kowum ot npaBbiX YacTer ypaBHEHUS U HAYa/lbHOIO YC/IOBUS.

JoMallHee 3aiaHne , NPUMEpPHbIE BOMPOCHI:
3apnaun Kowwu
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Tema 7. MpocTenime npnbNnXeHHble MeToabl peLleHUsA 0ObIKHOBEHHbIX
BudpcpepeHLManbHbIX ypaBHEHUNA: METO O, U3OKJIMH, MeTo4 dunepa, NocTpoeHne
NPUONNXEHHOro peLleHus B BUae CTeneHHoro psaa.

Tema 8. 3aBucuMoCTb pelueHUs 3apgadm Kowm ot UCXO4HbIX AaHHbIX.

Tema 9. NpocTenuve TMNbLI ypaBHEHUN, He pa3peLleHHbIX OTHOCUTENbHO MPONU3BOOHOMN.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

YpaBHeHus He paspelleHHble OTHOCUTENbHO NPON3BOOHOW

nMcbMeHHast paboTa , NpUMepHbIE BONPOCHI:

PeweHwne 3anay no temam 6-9.

Tema 10. HopManbHble cUCTEMbI IMHENHbIX 06bIKHOBEHHbIX AudchepeHunanbHbIX ypaBHEHUNA
nepsoro nopsigka. JInHenHo He3aBUCUMbIe BEKTOP-(PYHKLIMU 1 UX CBONCTBA.
dyHpaMeHTanbHasa cuctema peLueHuin. NMoctpoeHune obLLero peweHms HeOAHOPOAHOMN
cuctembl 0ObIKHOBEHHbIX AudocpepeHLumanbHbIX ypaBHEHUN NepBoro nopsiaka.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

HopManbHble cucTeEMbl MMHERHbIX 0ObIKHOBEHHbIX ANMdoepeHUnanbHbIX yPaBHEHWIA NEPBOro
nopsiaka.

Tema 11. JluHenHble auddepeHumnanbHblie YypaBHEHUS N-ro Nopsiaka. 9KBUBaNeHTHOCTb
NnUHenHoro auddepeHunanbHOro ypasBHeHUs N-ro nopsiaka u CUCTeMbl 06bIKHOBEHHbIX
anddepeHunanbHbIX ypaBHeHM nepBoro nopsaka. Obuiee pewneHne NMHEMHOro
oaoHopoaHoro audpdpepeHumnanbHOro ypasHeH1s n-ro nopsaka. NoHnxeHve nopsigka
NUHENHOro oAHOPOAHOro ypaBHeHUs. JInHenHble HEOOHOPOAHbIE YPaBHEHMA h-ro nopsaaka.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
NuHeiHble anddoepeHumnanbHble ypaBHEHMUS! N-ro nopsiaka.

Tema 12. JIuHenHble ypaBHEHUS C NOCTOSIHHbIMU KO3dppumumeHTamu. OgHOPOAHbIE YPaBHEHUS.
HeonoHopoaHble ypaBHEHUS.

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

JlnHelHble ypaBHEHUS C MOCTOSHHbIMU KO3AOULIMEHTAMM.
nMcbMeHHast paboTa , NpUMepHbIE BONPOCHI:

PeweHne 3apgay no temam 10-12.

Tema 13. HopmanbHbie cucTeMbl C NOCTOAHHbIMU KOo3adpchpuumneHtamu. Meton Smunepa. Metopn,
Nanno-OaHuneBcKoro.

noMalHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:
HopmanbHble cMcTeMbl C MOCTOSIHHBIMU KO3(hdoULIMEHTaMK.

Tema 14. YpaBHeHUs1 B YaCTHbIX NPOM3BOAHbIX NepBOro nopsiaka. JInHeuHble u
KBa3WUIMHEeNHble YPaBHEHUS! C YaCTHbIMUA NMPOU3BOAHbIMMU.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
YpaBHEHNS B YACTHbIX MPOM3BOAHbBIX NEPBOro NOPSaKa.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PeweHne KOHTpONbHbIX 3a4a4 no Temam 13-14.

Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Mo paHHOM gmMcumnnnHe npenycMoTpeHO npoeeneHmne aKk3ameHa. I'IpMMeprle BOMPOCbI O5s
9K3aMeHa

1. JlnHeliHble ypaBHEHUS NepBOro nopsaka.
2. Teopema cylwecTBOBaHNS U €AMHCTBEHHOCTU peweHns 3agayn Koww.
3. YpaBHeHus B MonHbIX andpdpepeHumanax.

[MonHbIR NepeyeHb BONPOCOB A5 ak3aMeHa - [NpunoxeHuvel.
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7.1. OcHOBHas nuTteparypa:

1. Kusacos C.H. OuddepeHunanbHble ypasHeHns. OCHOBbI TEOPUN, METOObI PELeHNS 3a8a4:
yuyebHoe nocobwue / C. H. Kusicos, B. B. WypbiruH; KasaH. coenep. yH-1.7?KasaHb: [KazaHckuit
yHmBepcuteT], 2011.?112 c.

2. Onbceronby J1.9. OuddhepeHumanbHble ypaBHEHNS: Y4eOHMK ANs (OM3NYECKNX 1N
oM3MKO-MaTeMaTNYECKMX GpakynbTeToB yHuBepcuteTos / J1. 3. dnbcronby.?3a. ctep..?Mocksa:
URSS: [M3a-80 JIKWA, 2013].7309 c.

3. TyraHbaes, A. A. [lndpchepeHumanbHble ypaBHEHNS [ONeKTPOHHbIN pecypc] : yueb. nocobue / A.
A. TyraHbaes. ? 2-e uag., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.

http://www.znanium.com/go.php?id=454637

4. MNaHTeneesa, A. B. ObblkHOBEHHbIE AMdbdhepeHLmanbHble ypaBHeHNs. MNpakTnyieckunin Kype
[OnekTpoHHbIN pecypc] : y4eb. nocobue ¢ MmynbTuMeamna conposoxaeHvem / A. B. MaHTeneesa, A. C.
SAkmmoBa, K. A. Peibakos. - M.: Jloroc, 2010. - 384 c.

http://znanium.com/bookread.php?book=469288

5.0emnposuny B.11., Mogeros B.l1. OuddepeHumnansHble ypaesHeHus. - M.: JlaHb, 2008. - 288 c.
URL: http://e.lanbook.com/books/element.php?pl1_id=126

6.TpeHorvH B. A. ObbikHOBEHHbIE AndpdbepeHUmnanbHble ypaBHeHus. - M. dusmatnut, 2009. - 312c¢.
http://e.lanbook.com/books/element.php?pl1_id=2341

7.2. JlononHuTenbHasa nuteparypa:

1. Kaptawes A.l., PoxanecteeHckuii B.J1. O6blkHOBEHHbIE AnddEepEHLMANTbHBIE YPABHEHUS U
OCHOBbI BapuaumMoHHoro ncumncnenus. - M.: Hayka, 1980, 287 c.

2. 9nberonby J1.9. AuddepeHumnanbHbie ypaBHEHNS U BapuaLMOHHOE ucHucneHume. - M.:
Enuntopuan YPCC, 2002, 319 c.

3. ®dununnos A.®. C6opHUK 3amay nNo audpdpepeHumnansHbiM ypasHeHusm. - M.: Mxesck: PX,
2005, 174 c..

4. Mokenyes, Banepuin CtenaHosuny. BeegeHve B Teopuio andpdpepeHumnanbHbiX ypaBHEHNIA:
yuyebHoe nocobue / B. C. MokeityeB; KasaH. roc. yH-1.?Ka3aHb: M3a-Bo KasaH. roc. yH-Ta, 2008.?746
C.

5. Mokeiiyes B.C. NpakTnyeckue 3aHaTUS No andpdepeHumanbHbIM YPaBHEHNSM:
yuyebHo-meToamyeckoe nocobue / B. C. Mokeiyes; KasaH. roc. yH-T - KasaHb: M13a-Bo KazaHckoro
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7.3. UHTepHeT-pecypcChbl:

Kpartknin cnipaBo4HuK coopmyn no matematuke - http://matembook.chat.ru/
ObpaszoBatenbHblii nopTan no matematuke - http://www.math.ru/

[MopTan pecypcoB No ecTeCTBEHHbIM HaykaM - http://en.edu.ru/

lMopTan pecypcos no maremaruke - http://www.allmath.com/

Cant anekTpOoHHbIX pecypcoB No matemaTtuke - http://www.exponenta.ru/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune agncumnnunbl "dudgdepeHumansHble ypaBHeHMS" npeanonaraet NCNonb3oBaHmne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

Nekumm n npakTnyeckme 3aHATUS No AUCLUNAMHE NPOBOAATCS B ayAUTOPUM, OCHALLEHHON AOCKOM U
MenoM(MapKkepom).

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crtpannua 15 n3 17. il VHITIFIEPC}ITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 09.03.02 "NHpopMaLMOHHbBIE CUCTEMbI U TEXHONOMMK" 1 NPOGOUIIIO NOArOTOBKM
MHdbopMaLmoHHble cucTeMbl B 06pas3oBaHnm .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crtpannua 16 n3 17. il YHITI
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ABTOpP(bI):

Crexuna K.H.

" 201 r.

PeueH3eHT(bl):

MnewwnHckmn H.b.

" 201 __r.
PernctpaumoHHblit HomMep DAEKTPOHHEH
Crtpanvua 17 n3 17. il V_H___;:EEEPCHTET
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