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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumMnnuHbl: 3aknagka marematudeckoro oyHaaMeHTa Kak CpefcTBa M3ydeHUs OKpyKarLwwero Mvpa
ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. NpuBUTME W pasBUTUE MATEMaTUYECKOrO MbILLEHUS,
. BOCMUTaHWE JOCTaTOYHO BbICOKOV MaTeMaTU4ecKol KymnbTypbl,
. 0CBOeHMe 0b6y4aeMbIMU MaATEMATUYECKUX METOAOB M OCHOB MaTEMaTUYECKOrO MOAENMPOBaHMSI.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:
MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

2 KOMNETEHUWN OBYYAIOWEIOoCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OAUCLUMITIUHbI

OlK-1: Cnoco6eH NpuMeHsATb (pyHAaMeHTanbHble 3HaHUA, NONy4YeHHble B 06nacTM MaTeMaTU4YecKnx 1 (Unm)
€CTeCTBEHHbIX HayK, U UICNONb30BaTh UX B NpodeccuoHanbHON AeATENBHOCTU

3HaTb: - 6as3oBble TeopeTUYECKMe NONOXeHUs B obnacty AnddepeHumanbHbIX YpaBHEHWUNA.

YMeTb: ucrnonb3oBaTb 06as3oBble TeopeTuMyeckne MONoXKeHUs  AucuMnnuHbli«dnddepeHumanbHble  ypaBHEHWS»B
NpogeCCUOHANbBHON AEATENBHOCTU.

Bnapetb: — HaBblkamu BbiIGOpa METOLOB pelleHus 3agad npodeccnoHarnbHOM AesATEeNbHOCTU Ha OCHOBE TEOPETUYECKUX
3HaHUN B obnacTtu guddepeHumnanbHbiX YypaBHEHWUN.

OMNK-3: Cnoco6eH NpUMeHATb U MoaucuunpoBaTb MaTeMaTUUYecKMe Moaenu AN pelleHus 3agay B o6nactu
npoceccMoHanbLHON AeATeNbHOCTU

3HaTb: - mMatematmdeckue Mogenu auddepeHumnanbHbIX YpaBHEHUA, UCMONb3yeMble AN pelleHus 3agady B obnactu
npodgeccnoHanbHON AeAaTenbHOCTH.

YMeTb: - NpUMeHsITb U MoauduuMpoBaTb MaTeMaTuyeckue Moaenu audpdepeHumnanbHbiX YpaBHEHUA ANs pelueHus
3agad B obnactn npodeccnoHanbHON AeATENbHOCTH.

Bnapetb: — HaBblkaMy NMpUMEHEHNs U MoaudrKauunm maTeMaTudeckux mogenen anddepeHumnanbHbIX ypaBHEHUA ONS
pelueHus 3agay B 06nactu npodeccroHanbHOM 4eaTenbHOCTU




3 COOAEPXAHUE OANCLUMITIUHbI

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek.
(4acel)

Mp.
(yackr)

CP
(4acnl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. QuddepeHumanbHble ypaBHeHN 1-ro nopsaka

Tema 1. [OuddepeHumanbHble YpaBHEHUSI OCHOBHbIE
MOHATUSA

Obuee n yactHoe pelueHne Y, 3agada Kowwn, kpaesast
3agjada, reoMeTpuMYeckoe UCTONKOBaHWe,  M30KMUHbI,
ypaBHEHUs B MONHbIX AndchpepeHumanax.

3apaun, npusogsLne K anddepeHumanbHbIM
YpaBHEHUSIM.

Tema 2. [OduddepeHumnanbHble ypaBHEHUS, CBOAALLMECS
K KBagpaTtypam.

YpaBHeHus c pasgensowmmmncs nepemMeHHbIMHU,
ogHopoaHble [1Y, nWHEeNHble ypaBHEHUd, YypaBHeHue
BepHynnu. YpasHeHusa JlarpaHxa u Knepo.

Pasgpen 2. [OudpdepeHunanbHble ypaBHeHWs  2-ro
nopsigka

Tema 3. YpaBHeHua 2-ro nopsgka, Jonyckawolime
NMOHMXXEeHWE nopsaka.

YpaBHeHUs, He cofepxawme HeU3BeCTHON YHKLMN.
YpaBHeHUs1, He cogepxalume 1-n NponM3BOAHOMN.
YpaBHeHune HenMHeNHoro KonebaHus MasiTHUKa.
Ynpyrun cTepXeHb.

Tema 4. JluHelHble ypaBHEHUS BTOPOro mnopsigka c
nepemMeHHbIMU KO3 duUMEHTaMN

CeolicTBa peLleHun. MpuHumn cynepnosnuuu.
CtpykTtypa obuwero peLueHus OAHOPOAHOrO "
Heo4HOPOAHOrO peLleHun. MeTopn Bapuauun
NPON3BOSIbHbLIX MOCTOAHHbIX.

Tema 5. JluHelHble ypaBHEHUS BTOPOro mnopsigka c
NOCTOSIHHbIMU KO3hULMEHTaMn

OpHopoaHble M HEOOHOPOAHblE YpPaBHEHWS BTOPOro
nopsgka € MOCTOAHHbIMU KO3(bmUmneHTamm, CBA3b C
Teopuen konebaHun, ABneHMe pe3oHaHca.

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm u npomexyTouHas attectaums (Ak3ameH)

10

34

21

33,5

Pasgen 3. Cuctembl nuMHenHbIXx AuddepeHumanbHbIX
ypaBHeHWI

K,PIP




Tema 6. Cwuctembl nuHeNHbIX AnddepeHumnanbHbIX
ypaBHEHWIN C NepeEMEHHbIMU KO3 MLIMEHTaMU.

Ceonctea peweHun. PyHoameHTanbHas  MaTpuua.
CtpykTypa obuwero peLueHns O[HOPOAHOrO " 8 8
HEO4HOPOAHOIO PeLLEeHNN.

Tema 7. Cuctembl nuHeNHbIX AnddepeHumnanbHbIX
YpaBHEHWIN C NOCTOSIHHLIMW KO3hhULMEHTaMN

Cuctembl C  MOCTOSIHHbIMM  KO3dbpUUMEHTAMU  —
O[HOPOAHbIE N HEOAHOPOAHbIE.

MocTtpoeHue dyHOaMeHTanbHowm MaTpuLbl.
MpencrtaBneHne pelleHus 4Yepe3d  yHOAAMEHTanbHY0 3 8
matpuuy. OueHka peweHns 3agaum Kowwn. MeTtog
BapuaLmn Npon3BOSIbHbIX MOCTOSIHHbIX.

Paszgen 4. TeopeMbl CyLecTBOBaHWA U HenpepbiBHOM
3aBMCMMOCTU peLleHus

Tema 8. HenpepbiBHas 3aBUCMMOCTb peLUeHus.
HenpepbiBHasi 3aBUCUMOCTb pelleHus 3agadn Kowwm ot
napameTpoB M HaYarbHbIX AaHHbIX.
OuddepeHumpyemocTs  peweHna 3agaum  Kowwm ot 11 8
napameTpoB M HaYarbHbIX AaHHbIX.

10

Tema 9. TeopeMbl CyLLECTBOBAHUS peLLEHUN

Teopema CyLLleCTBOBaHUS pelleHns 3agaum Kowwu ans
TIMHENHON CUCTEMBI.

Teopema cyulecTBOBaHMS pelleHus 3agaum Kowwm gns
cucTeMbl obuiero Buaa. Teopema O HEnoABMXKHON TOYKE. 10 10
Teopema lNukapa.

14

PI'P,Ko

UTtoro B cemecTpe (Ha kypce ans 3A0) 34 34

40

KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 2,5

33,5

Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 124

128

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM NaHoM He npeayCMOTPEHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63]'IJ'IbHO-peIZTVIHFOBOIZ CuUCTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTenu oLeHMBaHUA OBYYEHMA

Kop komneTeHumm MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

[eMoHcTpypyeT  3HaHuMA  6a30BblX  TEOPETUYECKMX
anddepeHumanbHbIX YPaBHEHWUIA.

YpaBHEHUI.

WcnonbayeT 6asoBble TeopeTnyeckue NonoXeHns
OrK-1 «OdnddepeHumanbHble ypaBHEHUA» B NpodeccnoHanbHON AeATeNbHOCTH.
Obnagaet HaBblkamy Bblbopa METOAOB pelueHus 3agad
OEATENbHOCTM Ha OCHOBE TeOopeTMdeckux 3HaHui B obnactu auddepeHumanbHbIX

nonoxexHun B obnactu

OVCLUUNIUHBI

npodeccnoHanbHom

3HaeT MaTemaTuyeckne Mopenu avddepeHumanbHbiX YpaBHEHWI, WUCMOMb3yeMble
OrlK-3 Ons peleHns 3agay B obnacTtu npodeccroHanbHom AeaTenbHOCTU.
MpumeHseT wn moguduumpyeT Matematudeckme Moaenn AuddepeHumnansHbIX




onddepeHLmanbHbIX ypaBHeHUM
npodeccrnoHanbHoM AeATENbHOCTU.

ypaBHeHUIA NS pelleHns 3agad B 06racTv NpodeccuoHanbHon A4eaTenbHOCTY.
Brnageer HaBblkamMy MPUMEHEHMS M MoaudMKauuM MaTemaTUyeckmx Moaeneit
ans

peLueHus 3agad B obnactu

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee U [nybokoe  3HaHuWe
OCHOBHbIX TMNOB 7z MEeTOL0B

andbepeHumnansHbIX YpaBHEHUN.
YcnewHo oTBevaeT Ha TeopeTudeckue
BOMPOCbI W pellaeT BCe MOCTaBMeHHble
3agaun.

O6yyvatowmmnca  geMoHcTpupyeT
nMoHMMaHWe  ycnosus  3ajadvv,  BnageHue
HaBblkamy ero aHanusa, Bblbopa HyXHbIX
3aKOHOB W popmyn Ans ee pelleHus. Ymeet
NPUMEHATbL  MatemaTMyeckuin annapaTt Ans
peanusaumu nNnaHa pelleHns 3agadv W, ecnu
3TO Heobxoaumo, MOXeT MpeacTaBUTb  ero
rpaduyeckn. [lonyuun npaBumbHbLIA OTBET U
MOXeT ero UHTepnpeTupoBaThb.

npaBunbHoe

4 (xopoLuo)

OTBeyaeT MOYTUM Ha BCe MNOCTaBIiEHHble
BoMnpockl. B pelieHnn 3agad  gonyckaet
MeJlKue OLLNOKM.

OOyuvarowmincs OEMOHCTPUPYET [OCTaTO4YHOE

MoHWUMaHWe  YCroBus  3agjauyun,  BriageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB W ¢oopMyn AnA  ee  pelleHus..

D,OI'IyCKaeT He3Ha4dnTellbHble NOrpeLlHoOCTN npu
NMPUMEeHEHNNn MaTteMaTudyecKoro annaparta Aand
peanusauunn nrnaHa pelleHuna 3agayun I"Ionqun
I'IpaBVIJ'IbeIVI OTBET, HO ncnbiTbiBaeT
3aTpyaHeHunda ¢ ero I/IHTepFIpeTaLLI/IeVI.

ObGyuvalolmncs BHWKaeT B CMbICN  YCIOBUS
3a4auu, NMoHUMMaeT NnaH ee pelleHusi, odHako,

3HaeT OCHOBHbIE dakTbl Teopum o
3 (yonoBneTtBoputenbHo) | AndddpepeHumanbHbiX  ypaBHEHU. YmeeT HE MOXET B TOfHON MEpe C MOMOLLbIO
yA P y ' MaTemaTM4yeckoro annaparta peanu3oBaTb ee
pellaTb NpocTeLime 3agaquu.
pelweHvne. MoxeT coenaTe PUCYHOK MIN CXEMY,
MOSICHAIOLLYIO peLLEeHNe 3agadn.
O6yyarmincas He MOXET NpOoaHanM3npoBaTh
He MOXET OTBETUTH Ha oCHOBHLe | YCTIOBME 33adN, HaMETUTL NiaH ee pelleHus,
2 BblbpaTb  coOTBeTCTBYyWOWME  POPMyMbl U
TEOpPETUYECKME  BOMPOCbI, He  MOXeT
(HeyOoOBNETBOPUTENBHO) 3aKOHbl, He  BnageeT  MaTeMaTU4eCcKUM

pewnTb NPOoCTENLLMX 3a4auy.

annapatom. [lpeacrtaBneHve 4yxon pabdoThl,
OTKa3 OT BbIMNOSIHEHMS 3a4aHus

6.3 TunoBble KOHTPOJIbHbIE€ 3a4aHusA n/vnu nHble MaTepuanbl, UCnosb3yemMbie ANA OUEeHKN pe3ynbTaToB

oby4eHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n |

$opMynMpoBKM BONPOCOB

Cemectp 4

YpaBHeHus1 2-ro nopsigka, 4onycKatoLme NoHWXKeHNe nopsaka

OnddepeHumanbHble ypaBHEHUS 2-r0 Nopsika, OCHOBHbIE ONpeaeneHusl.

JInHelnHble ypaBHeHUs 1-ro nopsaka. YpaBHeHus bepHynnu.

OpHopoaHble ypaBHeHUs 1-ro nopsiaka.

D,M(bd)epeHumaanble ypaBHEHUA C pa3genarnwnMmnca nepemMmeHHbIMN

nopsiaka

Teopema O cyuwleCcTtBOBaHUN N eANHCTBEHHOCTU peLleHna 3agaynm Kowwn gns YpaBHEHUA 1-ro

OndpdbepeHumnancHble ypaBHeHUs 1-ro nopsiika, OCHOBHbIE onpeaerneHus.

Mpumepsbl 3aaad, NPUBOASALLMX K AnddepeHumansHbIM YpaBHEHUSIM.

YcToM4mMBOCTb KOnebaHni MasiTHUKA.

Teopema JlsnyHoBa 00 yCTOMYMBOCTM MO NEPBOMY MPUBAMKEHUIO,

dyHKUMA JlanyHoBa cUCTEMBI.

JInHeapusaumnsa cuctemsl.

Tunbl ocobbix ToYek ABYMEPHON NIMHENHOW CUCTEMBI.

YcTonumBocTb Mo JIAanyHOBY M acMMTOTUYECKast YCTOMYMBOCTb.

3aBncumMocTb peweHna oT napamMmeTposB.

slalnlalIn[2alo|e|N] o |a|s|w|Nv| =

Teopema cyulecTtBoBaHUA N €JUHCTBEHHOCTU peLlleHna 3agadn Kowwn anga HenMHenHom cucTemsl.




17 CxunmatoLme otobpaxeHnsi. Teopema O HEMOABWMXKHOWM TOYKE.

18 OueHka pelweHns 3agayn Kown ans nMHenHoOn ogqHOPOAHOM CUCTEMBI C MOCTOSIHHBIMW KO3 ULIMEHTAMM.

19 JInHeHaga ogHopoaHasa cuctema ¢ NOCTOSIHHbIMKU KoadpduumeHTamn. MaTpuua koadduLnMeHToB MmeeT
KOMMIEKCHble cOOCTBEHHBIE Yncna. MNpumep ons matpuupbl 2X2.

20 JInHenHaa ogHopoaHas cuctemMa ¢ NOCTOAHHbIMU KoadhdmumeHTamn. Matpuua KoadhdULMEHTOB He
AvaroHanunsyema.

21 JInHeHasa ogHopoaHas cuctema ¢ NOCTOSAHHBIMU KO3 duLmeHTamu. MaTpuua koaddUUNEeHToB
AnaroHanmsyema.

22 MeToa BapuaLmm NPON3BONbHbLIX NOCTOSHHbIX.

23 CTtpykTypa obLLero pelleHns MIMHENHOW HEOAHOPOAHON CUCTEMBI.

24 MpeacraBneHne pelweHns 3agayun Kowmn yepes doyHOoaMeHTanbHy0 Matpuuy.

25 CTpykTypa obLiero peleH1s NMMHENHOM 0aHOPOOHOW CUCTEMBI.

26 dyHaameHTanbHas Matpuua.

27 lMpocTpaHCTBO peLleHnin MMHENHON OAHOPOAHON CUCTEMBI.

28 Teopema cyLecTBoBaHUA Y €AMHCTBEHHOCTY pelueHns 3agadu Kowm ansa nmHenHom cuctemsl

29 Cucrtembl NNHENHBIX ypaBHeHMN. CBefeHNe CUCTEMbI K OAHOMY YPaBHEHMIO.

30 fBneHne pe3oHaHca

31 CBs3b NIMHENHbIX YpaBHEHWUI C Teopuen KonebaHun.

32 JIHeHbIe HeogHOPOAHbIE YpaBHEHWS C NOCTOSHHBLIMW KO3 ULMEHTaMK U NPaBoON YacTbio creunanbHOro
BMAaa.

33 O6LLee pelueHre NIMHENHBIX OOHOPOAHbIX YPaBHEHUI C NOCTOSIHHLIMU KOS PULMEHTaMN.
KomnnekcHble KOPHW XapakTepUCTUYECKOTO YPaBHEHMUS.

34 OOuiee pelLeHne NUHENHbIX OQHOPOAHbLIX YPaBHEHUI C MOCTOSIHHBIMU KO3 ULNEHTAMM.
KpaTHble KOpHY XapakTepUCTUYECKOrO YPaBHEHNS.

35 OObuee pelLeHne NUHENHbIX OOHOPOAHbLIX YPaBHEHUI C MOCTOAHHBIMU KO3 ULMEHTAMM.
KopHu1 xapakTepncTnyeckoro ypaBHEHWS BELLIECTBEHHbIE N Pa3fNYHbIe

36 MeTog Bapmauumn Npon3BosbHbIX MOCTOAHHbIX.

37 CTpykTypa obLLero peleHns IMHEMHOrO HEOOHOPOAHOIO YPaBHEHUS.

38 CeolicTBa peLleHuii MMHENHOrO HEOAHOPOAHOIO YpaBHEHUS.

39 CT1pykTypa obLlero pelweHns MMHENHOrO OAHOPOAHOIO YpaBHEHNS.

40 JInHelnHble ogHOpPOAHbIE YPaBHEHNS 2-0 NOPSAKa, CBOMCTBA peLLEeHNI

41 YpaBHeHus 2-ro nopsagka, AonyckatoLme NoOHWKeHNe nopsgka

42 OnddepeHunansHble ypaBHEHUST 2-r0 NOPsiAKa, OCHOBHbIE OnpeaeneHus.

43 JInHelHble ypaBHeHUs 1-ro nopsiaka. YpaBHeHus bepHynnu.

44 OpaHopopHble ypaBHeHUs 1-ro nopsaka.

45 OnddepeHumanbHble ypaBHEHUSA C pa3gensaowmMMmnucs nepeMeHHsIMn

46 Teopema o cyLLeCcTBOBaHUU N €AUHCTBEHHOCTY pelleHns 3aaaydm Kowm ans ypasHeHus 1-ro
nopsigka

47 OnddepeHunansHble ypaBHeHUst 1-ro nopsiaka, OCHOBHbIE OnpeaeneHus.

48 MpumMepsbl 3agad, NpmBoasALLMX K AuddepeHUmanbHbIM YPaBHEHUSIM.

49 Tunbl 0COBbIX TOYEK ABYMEPHOM FIMHENHOW CUCTEMBI.

Cemectp 5

50 YcTonumBocTb KonebaHuin MasTHUKa.

51 Teopema JlsinyHoBa 06 yCTOMYMBOCTM MO NEPBOMY MPUBMMKEHMIO.

52 PDyHKUMA J1anyHOBa cucTemsl.

53 JInHeapusauma cuctemsl.

54 Tunbl 0cobBbIX TOYEK ABYMEPHON NIMHENHOW CUCTEMBI.

55 YcTonumsocTb no JIAnyHOBY M acuMNTOTUYECKas YCTONYMBOCTb.

56 3aBMCMMOCTb peLLeHnst OT NapameTpoB.

57 Teopema cyLLeCcTBOBaHUSA U €AMHCTBEHHOCTU peLueHust 3aaadn Kowm ons HernmHenHom CUCTEMBI.

58 Cxunmatome otobpaxeHnsi. Teopema O HEMOABWMXKHOWM TOYKE.

59 OueHka pelueHus 3agayn Kowm gns nMHEMHON O4HOPOAHOW CUCTEMbI C MOCTOSIHHLIMU KO3 rLneHTamum.

60 JInHenHasa ogHopoaHasa cuctema ¢ NOCTOSIHHbIMKU KoadpduumeHTamn. MaTpuua koadduLmneHToB meeT
KOMMIEKCHble cOOCTBEHHbIE Yncna. MNpumep ons matpuubl 2X2.

61 JInHenHasa ogHopofHas cuctemMa ¢ NOCTOAHHbIMU KoadhdmumeHTamn. Matpuua KoaddULMEHTOB He
AvaroHanunsyema.

62 JInHenHasa ogHopoaHas cuctema ¢ NOCTOsIHHbIMKU Ko3adhdmumeHTammn. MaTtpuua koadhULNEHTOB

aounaroHanunsyema.




63 MeTog Bapmauumn Npon3BosbHbIX MOCTOAHHbIX.

64 CTtpykTypa obLiero peleHns TMHENHOW HEOAHOPOAHON CUCTEMBI.

65 |lMpenctaBnexune pelueHuns 3agaqun Kowwm yepes yHaameHTanbHy0 MaTpuLy.

66 CTpykTypa obLiero peleH1s NMMHENHOM 0gHOPOOHOW CUCTEMBI.

67 dyHaameHTanbHas matpuua.

68 MpocTpaHCTBO peLleHnin IMHENHOW OAHOPOL4HON CUCTEMBI.

69 Teopema cyLeCcTBOBaHUA 1 €AMHCTBEHHOCTM peLleHns 3agadn Kowm ans nMHENHON cuctemsl

70 Cucrtembl NNHENHBIX YypaBHeHMN. CBefeHne CUCTEMbI K OAHOMY YPaBHEHMIO.

6.3.2 TunoBble TecTOBbIE 3agaHus
He npegycmoTtpeHo.

6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3aAayu, Keuchbl)
TvnoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3afaHNA (3a4aqn, KENChbl) HAaXoO4ATCA B NPUNOXeHUU Kk ganHon Prif,

6.4 MeToanyeckue maTtepuansl, onpefensitouime npoueaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBus gonycka o6y4atrollerocsi K NpoMexyToyHoM aTTecTauum U NopsaoK NMKBUAaUum akagemMmmyeckomn
3a[0MmKeHHOCTHU

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTauum No AUcCUUnIIMHe

YcTHada + MucbmeHHasn + KomnbloTepHoe TecTupoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAEeHNA NPOMEXYTOYHOM aTTecTaLMmu No QUCLUNIHe

. B03MOXXHOCTb NMOMb30BaTbCA CNpPaBOYHbLIMY Tabnuuamu;
. Bpemsa Ha noaroToBKky oTBeTa No 6unety 45 MUHYT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp | 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
7.1.1 OcHOBHas y4yebGHasa nutepaTtypa
Focnogapukos, A. Tl.,|Bbiclias matematuka. Tom http://www.iprbooksh
3auenuH, M. A, |4. OnddepeHunansHble op.ru/71690.html
KonToH, I. A., |ypaBHeHus. Pagbl.  Pagpl )
Jlebepes, n. A., |®ypbe n npeobpasoBaHue CaHKT-I'IeTepGyE)r.
Ob6pyyeBa, T. C., |®dypebe. HauvoHanbHbIM . 2015
Axoenesa, A. A.,|AuddepeHumnansHoe u| MUHEPANBHO-CLIPLEBON
locnogapwukos, A. TT. WHTerpanbHoe WcYUcrieHne yHMBEpCUTET «TOpHI»
YHKLMI HECKOMbKNX
nepemMeHHbIX. Teopus nons
7.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
N.3. Anakosa [u gp.] Boicwas MaTtemaTuka http://www.nizrp.nar
[TekeT]: MeToan4veckmne od.ru/metod/kafvys
yKasaHus Mo BbinonHeHno |  M-Bo o6pasoBaHus u mat//12.pdf
KOHTPOJSIbHOM paboThl Hayku P®, BLUT3 2016
«AndbdepeHumansHele crnieryntga. — CIie.:
YPaBHEHUss U psagbl»  Ans BLUTS CMNerynTn
CTYLOEHTOB OYHOW  (POpMbI
obyyeHus
Banbundepos, 0. B. | AnddepeHumansHbie Mocksa: EBpasuiickuin http://www.iprbooksh
ypaBHeHus. YacTb 1 OTKPbITBIN MHCTUTYT, op.ru/10663.html
MockoBckuia
rocyaapCTBEHHbIN 2004
YHUBEPCUTET SKOHOMMUKM,
CTaTUCTUKM 1
MHOpMaTUKK
ActawoBa, W. B., |duddepeHumanbHbie Mockea: EBpaauickui 2011 http://www.iprbooksh
HuknwkuH, B. A. ypaBHeHus. YacTb 2 OTKPBITBIA MHCTUTYT op.ru/10664.html




LLlep6akoea, tO. B.

OudbdepeHumnanbHble
ypaBHeHus

) http://www.iprbooksh
CaparoB: Hay4Has kHura 2019 op.ru/81007.htm

7.2 MNMepe4eHb NpoceccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b MNYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

7.3 NepeyeHb NULIEH3UOHHOFO U CBOGOAHO pacnpocTpaHAeMoro nporpaMMHoro oéecnevyeHus
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition
Adobe: Lightroom 6 AcademicEdition License International English Multiple Platforms

7.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmusapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

YuebHas ayautopus

CneunanuaupoBaHHasi Mebernb, gocka




MpunoxeHue

MpunoxeHune

paboyen nporpammbl gucunnivHbl QuddepeHumanbHble YpaBHEHUS

HaumeHosaHue OUCLUJI'II'IUHI:,I

no HanpasneHunto nogrotoBkn 01.03.02 MNpuknagHas MmaremaTuka n nHpopmaTuka
HanmeHoBaHwue Ol (npodwmng): [MpuknagHad matematumka n nidopmartumka

6.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3apayn, Kenchbl)

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHuK (3agad, Kemcos)

Cewmectp 4

1 Asnaetca nu PyHKUNSA y = 3 — e pelleHnem guddepeHumnansHoro ypasHeHns
xy' +2y = e *"?
2 HanTtun obwmi nHterpan gudpdepeHumansHoOro ypaBHeHus
Xy 3+ y2dx + yv2 + x2dy = 0.
3 Hantu obwmn niterpan anddepeHumansHOro ypaBHeHUs
y' = Y4ty
x2 X ’

4 Pewwuts 3agavy Kown5y' + 9% =95x, y(1) =5.
5 PewwuTb ypaeHeHue (x + 1)y’ — 2y = y*(x + 1)5.
6 PewwTb ypaBHeHne fdx + (3y? + Inx)dy = 0.

Cemectp 5
1 Hantu obee pelweHne gudpdepeHumnanbHOro ypaBHeHUs

y" =sin4x +2x —3.
2 PewunTb gnddepeHumansHoe ypaBHEHME NOACTAHOBKOM y' = p

+y" =y -1
3 Hangute obuee pelueHne auddepeHumansHOro ypaBHeHNs!
y" + 8y’ + 20y = 7 cos(2x).
4 {x’=3x+2y+4e5t,
PewwnTb cuctemy {°,
y =x+2y.
5 Onpegenutb xapakTep TOYEK NOKOsi CUCTEMBI:
{x =x+2y,
y=-3x+y.
6 CpeacTtBamMu onepaTtopHOro MCHUCHEHUS peLnNTb NIMHeNnHoe anddepeHumnansHoe ypaBHeHe
x'—4x =1 —4t, x(0) = 1.




cTp. 2



