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MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Mapunos W.b. kadenpa Bbicwei
MaTeMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
lInur.Garipov@kpfu.ru ; aoueHT, k.H. HeboTapesa 3.B. kagpenpa BbiCLIEN MATEMATUKN U
MaTeMaTM4ecKoro MoOAeNNpPoOBaHNs OTAeNeHNe nejarornieckoro obpasosaHms ,
Elvira.Chebotareva@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OucumnnuHa "OudbdpepeHumnanbHble ypaBHeHns" obecrnednBaeT NoAroTOBKY Cnywarenein no oaHou
13 pyHOaMeHTanbHbIX MaTEMATUYECKMX OUCLMMIVH, SBASIOWENCS MOLWHBbIM OpYAMEM UCCnenoBaHNs
MHOIMX 3a4a4 eCTEeCTBO3HaHUS U TeEXHUKU. [dudodbepeHumnanbHble ypaBHEHUS SBNSAIOTCS OLHUM U3
OCHOBHbIX MaTeMaTU4eCKmX NMOHSATUIA, Hanbonee WNPOKO NPUMEHSIEMbIX MPY PELLEHUN NPAKTUYECKMX
3apad. Llenb aucumnnmuel "OndgoepeHumanbHble ypaBHEHUS" - n3ydyeHne 6a30BbiX MOHATWIA TEOpUK
AngodpepeHumanbHbIX ypaBHEHU 1 OCBOEHNE OCHOBHbIX NMPUEMOB peLleHNs npakTuyeckux 3agady no
TemMam aucumnnuHbl. JucumnamHa OTHOCUTCS K BapMaTUBHOM YacTu NPOdOeCCMOHaNbHOro umnkna
ANCUMNAVH. 3afadvein oMCUMnInHbI SBASETCS OBRafeHne CTyaeHTaMn OCHOBaMy OUCLUUNAVHBI U €ro
NPUNOXEHNIA B Pa3NNYHbIX 0611aCTsIX 3HAHUIA, HEOOXOAUMBIMU A/151 YCNEWHOro U3yYeHns
nocnenyowmnx MatemMatnyecknx u gpyrmx ecteCTBeHHOHay4HbIX OUCLUNINH.

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

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.12 AncumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 44.03.05 MNeparornyeckoe obpasoBaHne (C AByMS NPOdUIAMM
NOArOTOBKU) U OTHOCMTCS K 0ba3aTtenbHbiM gucumnnnHam. OcBavnBaeTcs Ha 2 Kypce, 4 cemecTp.

OducumnnuHa "OudbdepeHunanbHble ypaBHeHUS" BKAoYeHa B pasnen "b.3. npodpeccnoHanbHbIn
umkn". OcBamBaeTcsl Ha BTOPOM Kypce (4 ceMecTp). [ns ee yCcrnewHoro nay4yeHns Heobxoammbl
3HaHUS N yMEHUS, NPNODPETEHHBbIE B PE3YyNbTaTe OCBOEHNS WKOMbHbBIX KYPCOB MateMaTuKn 1
MHGOPMATUKK, a Takxe aucumnnuH "Matematudecknii aHanua", "Anrebpa” n "'eomeTpus".

3. KomneTteHuuun obyuatowerocsi, popmMupyemble B pe3ynbtate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka
npuobpeTtaemor KOMNETeHUUn
crnocobeH NoHMMaTb YHNBEPCAbHbIA XapakTep 3aKOHOB NOrMKuK
MaremMaTn4yecknx paccyXxXaeHumn, nx NPUMeHNMOoCTb B
PasnnYHbIX 06N1aCcTSIX YeNOBEYECKOWN AeATeNbHOCTU, POnb U

Lndop komMneTeHUUH

ChnK-10 MECTO MareMaTukm B CUCTEME HayK, 3Ha4YeHne MaTtemaTn4eckom
(npodpbeccmoHanbHble Hayku Ons peweHns 3anad, BO3HMKALWWX B Teopumn 1
KOMreTeHuun) npakTuke, obLeKkynbTypHOE 3HAYEeHNe MaTeMaTkm, Bnageet

OCHOBHbIMW MOMIOXEHUAMN UCTOPUM PA3BUTUA MATEMATUKN,
9BONIOLINN MaTeMaTUyecKnx naen n KoHuenumsamm
COBpPEMEHHOM MaTteMaTn4yeckom Hayku

BnageeT CoBpeMeHHbIMM OOPMann3oBaHHbIMMK

CIMnK-11 MatemMaTnyecknMm, NHPOPMALIMOHHO-OTNYECKMMU 1
(NpodpeccmoHanbHble NIOrMKO-CEMaHTUYECKMI MOLENSMUA U METOLAMU
KOMMNeTeHLMK) npenctaeneHus, cbopa n 06pabotku MHpopmaLmm ons

y4ebHbIX uenen
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
BnageeT MmaTteMaTuKon kak yHMBEpPCalibHbIM A3blKOM HAYKW,
cpencTtsomMm MooennpoBaHuA ABNEHUN N npoueccos, cnocobeH
Nnonb30BaTbCA NOCTPOEHNEM MaTeEMaTUYECKUX mogenen ong

Lncpp komneteHLUN

ClnK-12 peleHns NpakTU4eckmx npobnem, NoHNMMaTb KpUTepum
(NpodoeccroHanbHble KayecTBa MaTeMaTnyecknx NCCNefoBaHNUiA, MPUHLMMDbI
KOMNeTeHLUMK) 3KCNEPUMEHTANIbHOM 1 SMMMPUYECKON NPOBEPKN HAYYHbIX

Teop|/||7|, yMeHnEM nccnenoBsartb Knacc mMognenen, K KOTOpOMY
npuHagnexuT nony4eHHas Monenb KOHerTHOI7I cnTyauumn,
NPUMEHAA MaTeMaTn4eCcKyro Teoputo

Bnageet OCHOBHbIMU MONOXEHNAMI KnaCcCn4eCKnx pa3nenos

ggg£eccm0Haanble mMaremMaTn4yeckom HayKw, 6a30BbIMK naesiM1 1 MeToaamu
KOMNeTeHLMM) MaremMaTukn, CUCTEMO OCHOBHbIX MaTEMATUYECKUX CTPYKTYP U
akcmomaTnyeckum MeToaom
BnageeT KyNbTypon MaTeMaTUYEeCKOro MbIWNEeHNs, NorM4eckom
N anropuTMUYECKON KynbTypoi, cnocobeH noHMMaTb obLwuyto
CTPYKTYypYy MaremMatn4yeckoro 3HaHus, B3auMOCBSA3b MeXy
CIK-9 pasnn4HbIMM MaTeMaTu4eckUMn aucumnnamHamu,
(NPOChECCHOHANbHbIE peann3oBbiBaTL OCHOBHbIE METO/bl MATEMATN4ECKMX
KOMMETEHLIN) pacCy>XaeHunin Ha OCHOBE 0BWWX METOLOB HAY4YHOro

NCCNeaoBaHus U onbiTa peleHns y4ebHbIX U Hay4HbIX Npobnem,
NoNb30BaTbCH 93blKOM MaTEMATUKU U MaTEMATUYECKOM
TEPMUHOJOr e, KOPPEKTHO BbipaXaTb U apryMeHTUPOBaHO
000CHOBbIBaTb MMEIOLWMECS 3HAHNS

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIE MOHATUS TEOPUUN AndbdpepeHUManbHbIX ypaBHEHWIA; 06nacTn NpUMeHeHNs
ondpdoepeHLmanbHbiX YpaBHEHWI Kak MHCTPYMEHTa MaTeMaT4YecKoro onncaHns
€CTECTBEHHO-Hay4YHOW KapTWHbl MPA; OCHOBHbIE KNacchl 0ObIKHOBEHHbIX AMddpepeHLManbHbIX
YPaBHEHUIA U METOAbI UX PELIEHUS.

2. IONXeH yMeTb:

KnaccugpmumpoBatb ancpdpepeHumnanbHble ypaBHEHNS U MPUMEHSTb HEOOX0AUMbIE METObI ANS
peweHns aTux ypasHeHN.

3. OOMXEeH BnageTb:

NpodeccuoHanbHbIM 3bIKOM NPeaMEeTHOM 06nacTy 3HaHNS; OCHOBHbLIMI METOAAMU PELIEHUS
ondpdoepeHLmanbHbiX ypaBHEHWI; cnocobamm NOCTPOEHNS U PELIEHNS MaTeMaTUYeCcKx Moaenei
SIBNEHUIA PasnMYHON NPUPOALI NPY NOMOWM ANdIPEPEHLMANBHBIX YPaBHEHNIA.

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:
NPUMEHATb Nony4YeHHble 3HAaHNA Ha NpakTuke.

4. CTpyKTypa u cogepxaHve AUCLMUMNINHBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 4 ceMecTpe.

CyMmMapHo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).
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4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AuCUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Bugbl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens MX TPYAOEeMKOCTb Tekywiue coopmbl
N 'DMKIIL:)V;J,I-;;LI;HH/ CemecTpcemectpa (B yacax) KOHTponsi
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA paﬁoTbl
Tema 1. O6bIKHOBEHHbIE Egﬁ;ﬂﬁ::oe
andpgoepeHunanbHble
3apaHve

1.lypaBHeHuns nepsoro 4 1-4 8 0 8 KoHTpOnbHas

nopsaka. pabota

KoHTponbHas

Tema 2. paboTta

OundbdepeHumanbHble i [MucbMeHHoe
2'ypaBHeH|/|$| BbICLLIMX 4 510 10 0 12 AomauiHee

NopsiOKOB. 3apaHve

Tema 3. Cucrtembl ﬂgﬁ;mﬁ::oe
3.|andpbdoepeHumanbHbIX 4 11-13 6 0 6 3ﬂa aHVE

YpaBHEHWIA. A

Tema 4. lMncbMeHHoe

OundbdepeHumnanbHble JoMallHee
4. YpaBHEHNS B YACTHbIX 4 14-17 8 0 8 3apaHve

NPOW3BOOHbIX.

Tema 5. MNMpubnuxeHHble

mMeToabl [MncbMeHHoe

WHTErpnpoBaHuns nomMallHee
. andpgoepeHumnanbHbIxX 4 18 2 0 2 3ajaHue

YpaBHEHNA.

Tema . Utoroeas OK3aMeH
. 4 0 0 0

doopma KOHTpons

Ntoro 34 0 36

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. O6bIKHOBeHHble AudhcpepeHLnanbHble ypaBHEHUSI NepPBOro nopsiaka.
neKuMnoHHoe 3aHsiTne (8 yaca(os)):

1. OCHOBHbIE MOHATUS 1 ONPEAENeHus, OTHOCSLWMECS K AndodepeHLnanbHbIM ypaBHEHNSIM NEPBOro
nopsioka. PeweHne andbcpepeHumnanbHoro ypasHeHus. ViHTerpanbHas kpueasi. 3agada Koww.
Teopema MNukapa o cylecTBOBaHUN N €ANHCTBEHHOCTU peleHns 3anadn Kown. Oblwee 1 yacTHoe
peweHns. YpaBHeEHNS C pa3nensiowmnmm nepemMmeHHbiMu. 2. OnHopoaHble AnddpepeHLanbHble
YPaBHEHUS 1 NPUBOASIUMECS K HUM. JIMHENHbIe AnddpepeHLanbHble ypaBHEHNS NEPBOroO Nopsiaka.
YpasHeHve bepHynnu. 3. YpaBHeHuMs B NONHbIX audpdoepeHumanax. VIHTerpupyowmnii MHOXuTeNb. 4.
YpaBHeHWsl, He paspelleHHble 0THOCMTENbHO NPOU3BOLHON. YpaBHeHNs Knepo n JlarpaHxa.
Ocobble peleHns.

naboparopHasi pabora (8 waca(oB)):
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PeweHne ondepeHumnanbHbix ypaBHEHWNA C pasaensowmMmcs nepeMeHHbiMn. PeweHune
OOHOPOIHbIX YPaBHEHUIA N MPUBOOAWNXCA K HUM. PeweHne nuHenHbIx gndodpepeHumnanbHbiX
ypaBHEHWin NepBOoro nopsaka n ypasHeHus bepHynnu. PelweHne ypaBHEHWUA B MOMHbIX
ongopepeHumanax. PeweHne ypaBHeHNA, He pa3palleHHbIX OTHOCUTENbHO NPOU3BOOHbIX
(ypaBHeHus Knepo u JlarpaHxa).

Tema 2. AucbpepeHumnanbHble ypaBHEHUSs BbICLUUX NOPAOKOB.
nekumoHHoe 3aHsiTne (10 yaca(os)):

5. OCHOBHble MOHATUS U onpedeneHns, oTHoCcSWMnecs K amddepeHunanbHbiM YPaBHEHUSAM BbICLIMX
NoOpsAKOB. YpaBHeHUs, fornyckarulwme noHnxeHne nopsaaka. 6. JlnHerHbie ondgepeHumanbHble
ypaBHeHus n-ro nopsiaka. Obwme cBoicTBa peleHnii. NMoHsTUe NMHenHon 3aBUCKMMOCTM U
HEe3aBNCUMOCTM cucTeMbl yHKUMiA. Onpenenntens BpoHckoro. Heobxoamnmoe ycnosue nMHeEnRHoM
3aBUCUMOCTM CMCTEMBI (PYHKUWMIA. 7. CTpyKTypa 0obLero peweHmns MMHeRHOro 04HOPOAHOMO
oncbcpepeHLManbHOro ypaBHeHus n-ro nopsiaka. CTpykTypa obwero peweHns NMHeRHoro
HeOo4HOPOLHOro AMddepeHUnanbHOro ypaBHeHus n-ro nopsiaka. Meton sapmauum npon3sBosibHbIX
NOCTOSAHHbIX. 8. JInHenHble 0gHOPOAHbIE AMdddoepeHUnanbHble YpaBHEHNS N-ro nopsiaka ¢
NOCTOSAHHBIMY KOadhcpuumeHTamn. 9. JInHenHble HeoAHOPOLAHbIE AndbdepeHLmanbHble ypaBHEHNS
N-ro nopsnka ¢ NoCTOSHHbIMK KO3dopmLMeHTamm ¢ npasor YacTblo cneuwansHoro snga. 10.
lMoHATMe 0 KpaeBblx 3apgadvax. 3agada Wrypma - Jluysmnns.

naboparopHas pabora (12 yaca(oB)):

PeweHune ypaBHeHW, oonyckawowmx NoHXeHne nopsaka. PeweHne nMHenHbIX HEOL4HOPOAHbIX
AndgodpepeHumanbHbiX ypaBHEHUI N-ro nopsnka MeToaoM Bapuaunmy nNpon3BosibHbIX MOCTOSHHbIX.
PeweHne nuHenHbIX 04HOPOAHbBIX AMdddepeHUnanbHbIX YpaBHEHUI N-ro0 NopsLAKa C MOCTOSAHHbIMU
KoagpgomumeHTamu. PeleHve nMHenHbIX HEOOHOPOOHbIX AndbdrepeHLnanbHbIX ypaBHEHWUA N-ro
nopsiaka Cc NOCTOSHHBbIMU KO3DPULIMEHTAMI C NPABON YacTbio CneunanbHoro smaa. PeweHne
3apa4yn Wrtypma - Jlnysunns.

Tema 3. Cuctembl audpcpepeHunanbHbIX YpaBHEHUNA.
JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

11. HopmanbHble cuctembl gudodpepeHumnanbHbiX ypaBHeHNA. PelweHne HopManbHbIX CUCTEM
andppepeHLmanbHbIX ypaBHEHUIA METOLOM UCKNOYEHNS. 12. CUCTEMbI IMHENHBIX 0AHOPOOHbIX 1
HeOoOHOPOLHbIX AndodepeHumnanbHbiX ypaBHeHUn. MeTon Bapmaumm Npon3BOobHbIX NOCTOSHHbIX.
13. Cuctembl NMHENHbIX AnddepeHumanbHbIX YpaBHEHUI ¢ MOCTOSHHBIMU KO3dhMULMEHTaMM.
[MpocTble KOPHW XapakTepmucTU4ecKoro nonnHomMa. KparHble KOpHU XapakTepucTUYecKoro
nosiHoma.

naboparopHas pabora (6 4aca(oB)):

PeweHne HopmanbHbIX cUCTEM andpdoepeHUmanbHbIX ypaBHEHUIA METOOOM UCKNOYeHMS. PeweHne
CUCTEM NNHENHbIX HEOOHOPOAHbIX AudodpepeHunanbHbIX ypaBHEHUIA METOAOM BapuaLnm
NPON3BONbHbBIX MOCTOSAHHbIX. PelweHrne CUCTeM NUHENHbIX audodbepeHunanbHblX YpaBHEHNU C
NOCTOSIHHbIMU KO3(ppULIMEHTaAMMN.

Tema 4. OudchdepeHumnanbHble YypaBHEHUS B YaCTHbIX MPOU3BOAHbIX.
JNleKL,MOHHOoe 3aHsiTne (8 yaca(oB)):

14. OCHOBHblE MOHATUS U oNpedeneHns, OTHOCAWMNECS K AndddoepeHUnanbHbIM YpaBHEHUSIM B
4aCTHbIX NPON3BOAHbIX. [loCTaHOBKA 3a4a4 A1 OCHOBHbIX YPaBHEHWUA marematmnyeckon pmnauku. 15.
Knaccudomkauunsa n npuseneHne K KAHOHNYECKOMY BUAY YPaBHEHU B YACTHbBIX NPOU3BOAHbIX
BTOporo nopsiaka. 16. 3anaya Koww ons ypaBHeHust konebaHms cTpyHbl. @opmyna Janambepa.
MeTton ®ypbe ons konebaHusi cTpyHbl. 17. PelweHre nepBoli kpaeBoi 3a0aqn ons ypaBHEHNS
TennonpoBogHOCTN MeTogoM dypbe. PeweHune 3anayn Oupuxne ang kpyra. @opmyna lNyaccoHa.

naboparopHasi pabora (8 yaca(oB)):

Onpegnenexve Tnna andepeHumanbHbiX ypaBHEHWI B YaCTHbIX NMPOU3BOLHbIX. [1puBeneHune K
KaHOHWYeCKoMy Buay ondpdoepeHumanbHble ypaBHEHUS B YACTHbIX MPOM3BOLAHBIX BTOPOro nopsaka.
PeweHune 3apnaun Kowwn ons ypaBHeHust konebaHns cTpyHbl. PeweHne metonom ®ypbe ypaBHEHMUS
KonebaHum cTpyHbl. PeleHne KpaeBol 3aaaqv 4ns ypaBHEHMS TENNONPOBOAHOCTU METOAOM Dypbe.
PeweHne 3apaun Oupuxne ong kpyra.

Tema 5. MpubnmxeHHbIe MeTOAbI UHTErPUPOBaHUS auddepeHLnanbHbIX ypaBHEHUNA.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):
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18. NIHTerpupoBaHne ougodpepeHumnanbHbiX ypaBHEHUA Npu noMoLwm panos. [NpuMmeHeHve
nepcoHanbHOro KoMnbloTepa Ang MHTErpupoBaHua angodpepeHumanbHbiX YpaBHEHNA.

naboparopHas pabora (2 4aca(oB)):
PeweHne anddepeHumnanbHbix ypaBHeHui ¢ nomouwbio CKM Maple.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
Hepens | camocTosiTensHon [TpyA0eMKOCTb
cemecTpa paboTbl (B yacax)
CTYyOEeHTOB
- U3y4yeHue
TeopEeTnYeCcKoro
NEeKUNOHHOro
Tema 1. O6bIKHOBEHHbIE marepuana; - 5 noMallHee
andodoepeHumanbHbie npopaboTka 3agaHve
1.lypaBHeHnsa nepsoro 4 1-4 |TeopeTnveckoro
nopsaka. marepuana
(KOHCNEKTbI N1
noAroToBka K
KOHTPO/bHOW 3
paboTe

- N3y4yeHue
TEOPEeTNYECKOro
NEKUMNOHHOTO
matepwuana; - nomMalHee

LeMa 2. npopaboTka 3apjaHve
o |[HnpepeHumnansHbie 4 5-10 [TeopeTnyeckoro
YPaBHEHWSI BbICWIMX matepuana

nopsiOKoB. (KOHCNEKTbI J1

NoAroToBKa K
KOHTPONbHON 4
paboTe

- N3y4YeHune
TEOpPEeTNYECKOro
NEKUMOHHOrO
matepwuana; - nomMalHee
npopaboTka 3agaHve
TEOpPEeTNYECKOro
matepwuana
(KOHCNEKTbI N1

- U3yyeHwune
TeopeTn4eckoro
Tema 4. NEeKUMNOHHOro

4 OdungpdpepeHumansHble 4 14-17 |Matepvana; - 8 AomallHee

‘lypaBHEHNSA B YACTHbIX npopaboTka 3apjaHune

NPOV3BOAHbIX. TeopeTn4eckoro
maTtepuana
(KOHCNEKTbI N1

dDopMbl KOHTPONS
camMocCTosITeNIbHOW
paboTbl

N Paspen

JucumnnuHbl CemecTp

KOHTPO/NbHas
paboTta

KOHTPO/NbHas
paboTta

Tema 3. Cucrtembl
3.|ondopepeHumnanbHbIX 4 11-13
YPaBHEHWIA.
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Buabl
N Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTyAOeHTOB
- U3y4yeHune
Tema 5. MNMpubnuxeHHble TeopeTnyeckoro
mMeToAbl NneKunoHHoro
5 [MHTerpupoBaxms 4 18 |Matepwana; - 4 JoMallHee
‘landpdpepeHumanbHbiX npopaboTka 3ajaHune
YPaBHEHWIA. TeopeTn4eckoro
maTtepuana
(KOHCNEKTbI N1
Ntoro 38

5. ObpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
TpaanumnoHHble nabopaTopHble 3aHATUS, NEKUUM U BbINOMHEHNE KOHTPOSbHbIX 3aAaHUIA.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6bIKHOBeHHbIe audhcpepeHumnanbHble ypaBHEHUSI NepBOro nopsaka.
JoMmallHee 3afaHune , npuMepHble BOMpPOCHI:

Pewntb augpdoepeHumnanbHbie ypaBHEHUS C pa3fensowmnMmcs nepemMeHHbiMn. Pelwnts 0JHOPOaHbIe
YypaBHEHUS N NPUBOASWMECS K HUM. PewmnTb NnHenHble anddepeHumanbHble ypaBHEHUS NEPBOro
nopsaka v ypasHeHue bepHynnu. Pewntb ypaBHeHNs B NONHbIX audpdpepeHumanax. Pewnts
ypaBHEHUS, He pa3palleHHbIX OTHOCUTENbHO NPON3BOLAHbIX (YpaBHeHUs Knepo v JlarpaHxa).

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Haiitn obwuin nHTerpan ondogepeHunanbHOro ypaBHeHNs (Mnn HainTy pelwenHne 3apaqm Kown): 1.
ypaBHeHue ¢ pasnensiowmnumMncs nepemMeHHbIMn; 2. 0aHOpoAHOe AndbdepeHunanbHoe ypasHeHme; 3.
NMHeNnHoe andpdoepeHunanbHoe ypaBHeHe NepBoro nopsaka; 4. ypasHeHune bepHynnu; 5.
ypaBHeHue B NonHbIX gudpdpepeHumnanax; 6. ypasHeHne Knepo unu JlarpaHxa.

Tema 2. OudpbdoepeHumanbHbie ypaBHEHUSI BbICLUMX NOPSAKOB.
OooMallHee 3aaaHuve , NpUMepHble BOMPOCHI:

PewnTtb ypaBHeHuWs, gonyckatowme noHnxXeHne nopsoka. Pewntb nmHeinHble HEO4HOPOAHbIE
AndbdpepeHLumanbHble ypaBHEHUS N-ro nopsaaka MeTogoM Bapraumm NPon3BONbHbIX MOCTOSHHbIX.
Pewntb nuHenHble ogHOpPoaHbIE AndpdepeHLmanbHble ypaBHEHNS N-ro nopsaka ¢ NoCTOAHHbIMM
KoagpdomumeHTamu. Pewntb nuHenHble HeofHOPOAHbIE AnddepeHUnasbHble ypaBHEHMS N-T0
nopsiika Cc NOCTOSAHHbIMU KO3hPULIMEHTAMI C NPABO YacTbio cneunanbHoro smaa. PewnTb 3anadvy
Wrypma - Jlnysunns.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Hatun obwuin nHterpan ondogepeHLnanbHOro ypaBHeHNS (MK HamTu pelweHne 3anadm Kown): 1.
ypaBHeHwue, gonyckatoliee NoHXxeHne nopaaka; 2. IMHenHoe HeogHopoaHoe andpdepeHumnanbHoe
ypaBHeHue n-ro nopsmka ¢ noCTosHHbIMM KO3dopULIMEHTaMK C NPaBon YacTblo cneunanbHoro Bnaa;
3. NMHenHoe HeogHOPOAHOE AndhepeHLmanbHOe ypaBHeHNE N-ro nopsaka (Metoq sapuauuu
NPOW3BOSIbHbBIX MOCTOSAHHbIX).

Tema 3. Cuctembl audpdpepeHUNanbHbIX YpaBHEHUNA.

JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

PewnTb HOpManbHble cucTeMbl ndpdoepeHLUmanbHbIX ypaBHEHWI METOOOM UCKIOYEHUS. PewnTb
CUCTEMbI NINHENHBIX HEOOHOPOLHBIX AMdpepeHUnanbHbIX YpaBHEHNA METOLOM Bapmnauunm

NPOU3BO/NbHbBIX MOCTOSAHHbIX. PEWNTb CUCTEMbI TIMHENHbIX AnddepeHuUnanbHbIX YpaBHEHN C
NMOCTOAHHbIMU KO3(PPULINEHTAMMN.

Tema 4. OuchbbepeHumnanbHble ypaBHEHUS B YaCTHbIX MPOU3BOAHbIX.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Onpepnenntb TMN andepeHUnanbHOro ypaBHEHUS B HaCTHbIX NPON3BOAHbIX. [1puBecTu K
KaHOHMYeCKOoMy BMIy andpdpepeHumanbHble ypaBHEHNS B YACTHbIX MPOM3BOAHbIX BTOPOro NOpsaKa.
Pewutb 3apnavy Kowwn ons ypasHeHus konebaHns cTpyHbl. PewnTts metonom ®ypbe ypaBHeEHME
KonebaHum cTpyHbl. PewnTb Kpaesyto 3aaady Ans ypaBHEHMS TEMNONPOBOAHOCTU METOAOM Dypbe.
PewwnTtb 3apadvy dupuxne ons kpyra.

Tema 5. MpubnnxeHHbIe MeTOAbI UHTErpupoBaHusa audcepeHunanbHbIX ypaBHEHUN.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

Pewntb audpgpepeHumnanbHble ypasHeHUs ¢ nomoubio CKM Maple.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

1. OCHOBHble NOHATUS 1 onpeaeneHns, oTHocsWwmecs K amdepeHumnanbHbiM YpaBHEHUSM NEPBOro
nopsaka.

2. YpaBHEHUS C pa3fensowmnmMm nepeMeHHbIMU.

3. OnHopoaHble anddepeHumanbHble ypaBHEHUS U NPUBOLAWMECH K HUM.

4. JlnHelHble ondepeHUnanbHbie ypaBHEHNS NepBOro nopsiaka.

5. YpaBHeHue bepHynnu.

6. YpaBHeHus B NONHbIX gndodoepeHumnanax. MIHTerpupyowmii MHOXHUTENb.

7. YpaBHeHus1, He pa3peLleHHble OTHOCUTENbHO NPOn3BOAHON. YpaBHeHusa Knepo u JlarpaHxa.

8. OCHOBHblE NMOHATMS 1 ONpeaeneHns, OTHocaWMecs K andpdoepeHumnanbHbIM YpaBHEHUSIM BbICLINX
nopsiAKOB. YpaBHEHWs, Aonyckatowme NoHNXeHe nopsiaka.

9. JlnHeliHble omdbdpepeHLmanbHble ypaBHEHMS N-ro nopsaka. Obwue CBONCTBA PELLEHWIA.

10. lMoHATME NNHENHOR 3aBMCUMOCTU N HE3ABUCMMOCTM cuUcTeMbl (pyHKUMiA. OnpenennTens
BpoHckoro. Heobxoaumoe ycnoBue NMHENHOM 3aBUCUMOCTM CUCTEMbI OYHKLWIA.

11. CTpyKkTypa 06Wero peweHns NMHenHOro 0AHOPOAHOro AnddepeHLUManbHOro ypaBHEHUs N-ro
nopsiaka.

12. CTpykTypa 00LWero pelweHns NMMHEeNHOro HEOAHOPOAHOIO AMAAEPEHUNANBHOIO YPaBHEHUS N-TO
nopsaka.
13. MeTon Bapraumm NPon3BObHbIX NOCTOSHHbIX.

14. JlnHelHble 0gHOpOoAHbIE AudddbepeHLnanbHble ypaBHEHUS N-ro Nopsaaka ¢ NOCTOSAHHbIMU
KoadppuumeHTamm.

15. JluHeHble HeogHOPOOHbIE AndddIEPEHUnanbHble YpaBHEHUS N-ro Nopsaka C NOCTOSHHbIMA
KoadhdpmumeHTaMn ¢ NpaBoi YacTbio cneunanbHOro Buaa.

16. MoHsiTUe 0 KpaeBbix 3aaadax. 3anada Wrypma - Nlnysunns.

17. HopmanbHble cucTembl amdpdpepeHLmanbHblX ypaBHEHWIA. PeleHrne HopManbHbIX CUCTEM
oncbcpepeHLManbHbIX ypaBHEHNU A METOAOM UCKNIOYEHUS.

18. CucTeMbl NIUHERHBIX OAHOPOLHbBIX U HEOAHOPOAHbIX AnchdbepeHUManbHbIX ypaBHeHWA. MeTon
Bapuauuy Npou3BoNbHbIX MOCTOSHHbIX.

19. CncTeMbl MMHENHbIX AnddepeHLmanbHblX ypaBHEHWUIA C MOCTOSAHHBIMU KO3DOULIMEHTaMN.

20. OCHOBHbIE NOHATUSA U ornpepneneHns, oTHocsWwmecs K aupdepeHunanbHbiM ypaBHEHUSIM B
4aCTHbIX MPON3BOOHbIX.

21. lNocTtaHoBka 3a4a4 45151 OCHOBHbIX YPaBHEHUI MaTEMaTUYECKON OU3NKM.

22. Knaccudprkaumst n npuBefeHne K KaHOHUYECKOMY BMAY YPABHEHWIA B YACTHbBIX MPOU3BOLHbIX
BTOPOro nopsiaka.

23. 3apava Koww gns ypaeHeHusi konebaHus ctpyHol. @opmyna danambepa.

24. MeTton ®ypbe ans konebaHms CTPyHbI.

25. PelleHuve nepsor KpaeBon 3ada4m ons ypaBHEHUS TeNIONPOBOOAHOCTN MeToA0M Dypbe.
26. Pewenve 3apauv Oupuxne ons kpyra. @opmyna lNyaccoHa.

27. VInTerpuposaHve andpdoepeHumanbHbIX ypaBHEHWI MNPy MOMOLWWN PSO0B.
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28. [puMeHeHre nepcoHanbHOro KoMMNbloTEPa ANS UHTErpupoBaHnus andpgoepeHumanbHbIX
ypaBHEHWIA.

MpUMeEpPHbI 3K3aMeHaUNOHHbI BuneT.

Bunet @ 00

1. JlnHelHble gndodpbepeHumnanbHble ypaBHEHWS NepBoro nopsiaka. Pewntb nuHenHoe
angogoepeHumanbHoe ypaBHeHne nepBoro nopsaka.
2. JlnHeHble ogHOpOAHbIE AndddepeHUManbHble ypaBHEHMS N-ro Nopsaka ¢ NOCTOSHHbIMA

KoagpdomumeHTamu. Pewntb nuHeinHoe ogHOpoaHOEe andpdpepeHumanbHoe ypaBHeHme n-ro nopsgka
C NMOCTOSAHHbIMK KO3 PULIMEHTAMMU.

3. PewweHune nepBoii KpaeBoi 3anayv 4ns ypaBHEHUS TENNONPOBOAHOCTM MeTonoM Pypebe.

7.1. OcHoBHas nuTeparypa:

Oemnposuy, B.IN. OudpdpepeHumnanbHble ypaBHEHNS [DNEKTPOHHBIA pecypc] : YyebHble nocobus /
B.M. Oemnposuy, B.IN. MoneHoB. - 9nekTpoH. aaH. - Cl6.: JlaHb, 2008. - 288 c. - Pexum goctyna:
http://e.lanbook.com/book/126

CmupHos, B. U. Kypc Bbicwern matematuku Tom Il [OnekTpoHHbIn pecypc] / B.W. CmupHoB. - lNMpea.
Nn. O. ®apneesa, npes. v npuM. E. A. T'puHnHONM. - 24-e n3g. - CI16.: BXB-MeTtepbypr, 2008. - 848 c.
- URL: http://znanium.com/bookread.php?book=350203

TpeHoruH, B.A. ObblkHOBEHHbIE AndbdepeHUmanbHble ypaBHeEHUS [DNeKTPOHHbI pecypc] :
Y4ebHWKM - DNeKTPoH. aaH - M. : duamatnut, 2009. - 312 c. - Pexxum gocTyna:
http://e.lanbook.com/book/2341

MaHTenees, A. B. ObblkHOBEHHbIE AndbdepeHumanbHble ypaBHeHMs. [NpakTnyeckunii Kypc
[OnekTpoHHbIN pecypc] : y4eb. nocobue ¢ mynbTuMeamna conposoxaeHvem / A. B. MNaHTenees, A. C.
Akumosa, K. A. Pbibakos. - M.: Jloroc, 2010. - 384 c. - URL:
http://znanium.com/bookread2.php?book=469288

NnbuH, A.M. YpaBHeHNS MateMatnU4eckomn onamki. [OnekTpoHHbIn pecypc] : Y4ebHble nocobus -
ONEeKTPOH. AaH. - M. : duamatnut, 2009. - 192 c. - Pexum goctyna: http://e.lanbook.com/book/2181

7.2. JlononHuTenbHasa nuteparypa:

ApHonbg, B.N. ObblkHOBEHHbIE AndddepeHUManbHbIE YpaBHEHUS [DNeKTPOHHbIN pecypc] - M. :
MUHMO (MockoBckuiA LEHTP HEMPEPBLIBHOTO MateMaTtnyeckoro obpasosaHus), 2012. - 341 c. - URL:
http://e.lanbook.com/view/book/56392/

Bnbukos, KO.H. Kypc 06blIkHOBEHHbIX AndddepeHLManbHbIX ypaBHEHWIA. [ONeKTPOHHBIR pecypc] :
YyebHble nocobus - AnekTpoH. aaH. - Cl16. : NaHb, 2011. - 304 c. - Pexum poctyna:
http://e.lanbook.com/book/1542

3aiiues, B.®. CnpaBoyHMK N0 0ObIKHOBEHHBIM ANGGEPEHLNANBHBIM YPABHEHNAM. [ONEKTPOHHbINA
pecypc] : CnpasoyHukn / B.®. 3anues, A.L. MNonsHWH. - 9nekTpoH. aaH. - M. : ®dusmatnut, 2001. -
576 c. - Pexum poctyna: http://e.lanbook.com/book/2368

Bnannmunpos, B.C. YpaBHeHUsi MaTeMaTn4eckon onankn. [SnekTpoHHbIi pecypc] : YuebHukn / B.C.
Bnaoumnpos, B.B. XapuHoB. - 9nekTpoH. gaH. - M. : duamatnumt, 2000. - 400 c. - Pexum goctyna:
http://e.lanbook.com/book/2363

7.3. UHTepHeT-pecypcChbl:

becnnatHblii pecypc onst cTyaeHToB - http://math24.ru/index.html

MUp Matematudecknx ypasHeHun EqWorld - http://eqworld.ipmnet.ru/ru/solutions.htm
CnpaBOYHMK Matematumyeckumx oopmyn - http://www.pm298.ru/reshenie/analitpl.php
y4ebHble nocobus - http://www.ksu.ru/f6/k6/index.php?id=15&idm=5

9NEKTPOHHbIV y4ebHuK no YM® - http://umf.kmf.usu.ru/index.php?id=2&id1=0
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gucuunnuHbl "OdundpdepeHumanbHble ypaBHeHUS" npegnonaraet UCNonb30BaHme
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIl knacc, npeacraensowmii cobon paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nuTepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCU
NeproanYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
Neproan4YeCcKUM N3LaHNSM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Mpas.

1. Ha kadpenpe Bbiclei MaTeMaTki U MaTeMaTM4eckoro MoAENNpPoBaHNS NMeeTcst COOCTBEHHDIN
KadpenpanbHbl OHA KHUT (CBbiwe 700 KHWr).

2. Ha neparornyeckom oTneneHun nMeeTcst 3 KOMMbIOTEPHbIX Knacca, 06 beANHEHHbIX B IOKaNbHble
CEeTUN 1 NOLKNIOYEHHBIE K MHTEPHETY, 4 HOoyTOyka 1 3 NpoekTopa, 4 NpuHTEpa, U3 HUX 1 - LBETHOW, 1 2
Kcepokca, no3sonstowume obecneymsatb y4ebHbl npouecc. KoMnbloTepbl MCNONb3YHOTCS, MOMUMO
npoyero, ANs CNEeLKYPCOB M CNELCEMUHAPOB a TakXe A BbINONHEHNS KBANMPUKALMOHHbIX paborT.

3. Ha kadbeipe umeetcs obopynoBaHue, No3Bonsiolee pasMHOXaTb HpoLopoBaTb METOANYECKME
nocobus 1 y4ebHuKN.
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PerunctpaumnoHHbii Homep 81722418 5AE
CrtpaHnua 11 n3 13. 111 VHI:I
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Mporpamma omcumnnnmHel "OuddepeHumnansHble ypasHeHus"; 44.03.05 Meparornyeckoe obpasoBaHue (C ABYMSI NPOOUISMU MOLFOTOBKM);
LOLIEHT, K.H. (moueHT) Mapunos W.B. , noueHT, k.H. Yebotapesa 3.B.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMM NOATOTOBKM)" 1
npocomnio noarotoekn MaremaTtuka, nHpopmatka n MHPOPMALMOHHbBIE TEXHONOMUN .
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Mporpamma omcumnnnmHel "OuddepeHumnansHble ypasHeHus"; 44.03.05 Meparornyeckoe obpasoBaHue (C ABYMSI NPOOUISMU MOLFOTOBKM);
LOLIEHT, K.H. (moueHT) Mapunos W.B. , noueHT, k.H. Yebotapesa 3.B.

ABTOpP(bI):

"apvnos N.b.
YeboTapesa 3.B.

o 201 __r.
PeueH3eHT(bl):

Cyuwkos C.B.

S 201 __r.

PervnctpaunoHHbiii Homep 81722418
Crtpanunua 13 n3 13.
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