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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmmna  «/Iuddepennmansapie  ypaBHEHHS» BXOOUT B Moaynb «CrernuaabHble
paszensl INpeIMeTHOH oOjacTu» dYacTd, (OpPMUPYEeMOH ydacTHMKaMH OOpa30oBaTelIbHBIX
otHomeHnid bioka 1. Jlucuumniamuel (Moxynu) y4eOHOTro IjlaHa OCHOBHOM MpodeccHoHaIbHOM
o0pa3oBaTeNbHONW MpOrpaMMbl BbICIIEr0o 00pa3oBaHUs — IporpamMMmbl OakajaBpuara IO
HanpasieHuio noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C AByMS HpOGMIAMU
MOATOTOBKM), HampaBJIeHHOCTh  (mpoduib)  oOpa3oBarenbHOM  mporpamMmbl  «Dusuka.
MaremaTrka, O4HON (GOpPMBI 00ydEHUSI.

JucuuiuiiHa onupaeTcs Ha pe3yiabTarthl  00ydeHHs, C(HOPMHpPOBAHHBIE B paMKax
Juciuiuine «MaTtematuueckuil aHanu3y», «BBeneHne B aHATMTUYECKYIO0 T€OMETPUI0», «OCHOBBI
MaTeMaTH4ecKor 00paboTKu HHPOpMALTUN.

PesynbraThl M3yueHHWs JAUCHUIUIMHBI  SBISIOTCS HEOOXOMUMBIMH ISl U3YyUYCHHS
mucuuiuivH:  «OO0mmas M 3KcrnepuMeHTanbHas ¢u3uka», «Teopus um MeroaMka OO0ydeHus
¢usuke», «Teopus u Meroguka oOOyYeHUS MaTEeMAaTUKE» U TPOXOXKICHUS INPAKTHUK:
[TpousBoacTBeHHAs (megaroruyeckas) [IpenonaBatensckas 1O MaTeMaTHKe U
[TpenomaBarenbCckas Mo GU3MKe.

1. Ilepeyenr mJIAaHMpYeMBbIX
pe3y/1bTATOB) O AMCHHUILIMHE

pe3yJabTaToB o00ydenusi (06pa3oBaTeJbHbBIX

Heabio ocBoeHus qucturuinibl «/uddepenmanbapie ypaBHEHUs SBISETCS MOATOTOBKA
OakanmaBpa K pabore yuuteneM (PU3UKA M MaTeMaTUKH B 00II€00pa3oBaTEIbHOM IIIKOJIE.
JucuumninHa npeiHa3HayeHa gath OyAYIIUM yYUTENISIM Ipo(hecCHOHATBHYIO (TEOPETUUYECKYIO U
NPaKTUYECKYIO) MMOATOTOBKY B 00JIACTH TEOPUHU ¥ METOJUKH OOYUIECHHUsI MaTeMaTHKe U (PH3HKe Ha
pa3IMYHBIX CTYMEHAX 00111e00pa30BaTEeIbHOM IKOJIBI.

3agavell OCBOGHHS TUCHMIUIMHBI  SBISIeTCS  (OpMUpOBAaHHE CHUCTEMBI 3HAHUM,
BKJIIOUAIOIIUX  METOAbl aHajiW3a W  pPEIIeHUs  OCHOBHBIX THUIOB  OOBIKHOBEHHBIX
mudQepeHaIbHbBIX YpaBHEHHH TIEpBOTO TOpPSAKa W YpaBHEHHH BBICIIMX MOPSAKOB,
JIOMYCKAIOIUX TOHM)KEHUE TMopsaKa, cucTeM IudQepeHINaIbHbIX YPaBHEHUH; pa3BUTHE
npefcTaBIeHu O IUuQQepeHINaIbHbIX YpPaBHEHUSAX Kak ammapare MaTeMaTHYecKOTro
MOJICIUPOBAHMS JIETEPMHUHUPOBAHHBIX TMPHUPOIHBIX MPOLECCOB; (OPMHPOBAHUE U PA3BUTHE
KOMIIETEHIIM OyIylIero Y4WTeNlss MAaTeMaTHKH W (U3UKH B TEOPHH M TPAKTHKE PEIICHUS
OCHOBHBIX THUMNOB JH(depeHrnanbHbIX ypaBHEHUH, BO3HUKAIOUIMX B PA3IMYHBIX 00JACTIX
€CTECTBO3HAHUSI.

B pesynbrate ocBOeHHs mporpammbl OakanaBpuaTa OOYyYaroIIMMCS IOJKEH OBIJIAIETh
CIIEYIOIIUMHU pe3ylbTaTaMu o0yuyeHus no aucuuiinHe «luddepennumanbubie ypaBHeHUs» (B
TabJIMIIe MPE/ICTAaBIEHO COOTHECEHNE 00Pa30BaTENIbHBIX PE3YJIbTATOB 00YUYEHHUS 110 AUCLUIUINHE
C MHIUKATOPaMU JOCTHIKCHUST KOMIICTCHIINH):

Komnerenmus n OO6pazoBarenbHble pe3yabTaThl AUCHUIIIMHBI
UH/IUKaTOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHIXXCHUSA B
O —— 3HaeT yMeeT BJIaJIeeT
[1K-12 OP-1. 3naer OP-2. Ymeer pemath
CriocobeH  BBIIENATH | OCHOBHBIC MOHATHS | AudepeHInanbHble
CTPYKTYpHBIE TeopUuu YpaBHEHUA C
3JIEMEHTHI, BXojsImue | AudQepeHIrnanbHbIX pa3esIoIUMHUCS
B CHCTEMY IIO3HAHUA YpaBHEHHU [IEpEMEHHBIMU
npeaMeTHOM obnacTu
(8 coorBerctBum ¢ | OP-3. 3Haer 6azoBbIe OP-4. Ymeer
npodpuieM U ypoBHEM THUIIBI KJ1acCu(UIUpPOBaTh U




00yJeHus),
aHaTM3UpOBaTh HX B
€/INHCTBE
conepxanus, (OpMbI
u BBINOJIHAEMBIX
byHKUINH.
IK-12.1.
bopMynupOBKH
onpeAceHuH,
COJIepKaTesIbHOE
3HAa4YeHUEe TEPMUHOB U
MOHATUM INPEIMETHON
oOnacty, mpaBuia H
QITOPUTMBI
OINepUPOBAHUS c
o0BeKTaMu
peIMETHOW 00J1acTH,
MIOHMMAET

3Haer

B3aMMOCBS3b  MEXIY
CTPYKTYPHBIMU
DIIEMEHTaMH;  HUMeEeT
npecTaBIeHue 0
GyHKIHSIX u
PaKTUYECKOM
PUMEHEHUN
U3y4aeMbIX OOBEKTOB.
[1K-12.2. Ymeer
BBIJICJIATh u
AHAIN3UPOBATH
CTPYKTypHBIE
AIIEMEHTHI, BXOJSIIUE

B CHCTEMY IO3HAHHS
MpeMETHONU 001acTH;
OTIpe/IeNATh
JIOTHYECKYIO
B3aMMOCBS3b
KOMITOHCHTAMH
peIMeTHOM obnacTu;
CTPOUTH JIOTUYCCKU
BEpHbIE u
000CHOBaHHBIE
paccyXJIeHHUs; pemiaTh
331a4d  TPEIMETHOU
obnacTu.

MEXIY

nuddepeHImaTbHBIX
YPaBHEHUH [IEPBOTO
MOPSAIKA U METOJbI UX
pelieHus

OP-5. 3naer npuembl
pelIeHusl ypaBHEHUM
BBICIIINX MOPS/IKOB,
JIOTTYCKAIOLINX
MIOHMI)KEHUE TOopsaKa

OP-7. 3naer nmpuemsl
pELIEHHUS JIMHEUHBIX
nuddepeHIaTbHBIX
YpaBHEHUH BBICIIAX
MOPSIKOB

OP-9. 3naet MeTOabI
pEIICHUS CUCTEM
nuddepeHIaATbHBIX
YpaBHEHUH

pemarThb
muddepeHranbHbIe
ypaBHEHHS TIEPBOTO

MOpsIIKa

OP-6. YMmeer
KJIaccu(UIUpoBaTh U
pelarb ypaBHEHUS
BBICIIHX TOPSIIKOB,
JIOTTYCKAFOIINX
HOHMKEHUE TTOPSIKA

OP-8. Ymeer
KJaccu(uuupoBaTh U
pelath JUHEHHbIE
muddepeHranbHbIC
ypaBHEHUS BBICIIUX
TIOPSITIKOB

OP-10. Ymeer
KJaccu(uuupoBaTh U
pemarb MpoCTeUIne

CUCTEMBI
nuddepeHIATbHBIX
YpaBHEHUU




[1K-14

Criocoben
yCTaHaBIIMBATh
coJepKaTeNbHbIe,
METOJIOJIOTUYECKUE U
MHUPOBO33PEHUYECKHE
CBS3M  TMPEAMETHOMN
obyactu (B
COOTBETCTBUU C
npodpuieM U ypoBHEM
00yJeHus) co
CMEKHBIMU
HAyYHBIMU
00nacTsIMH.

[IK-14.1. 3naer posb
u BO3MOXHOCTH
MPUMEHEHUS

armapara npeaMeTHON
o0jacTu B CMEXHBIX
Hay4YHbIX  OOJacTsX,
UX METOJ0JIOTHYECKOE
U MHUPOBO33PEHYECKOE

3HAYCHUC; HMEET
MpEJCTaBICHUE 0
MEXAUCITUTUTMTHAPHBIX
CBSA3SIX, Hay4HbIX
MeToaax CMEKHBIX
obnacrei

IIK-14.2. VYmeer
ONpeENATh pOJIb
MOJTYYECHHBIX 3HAHMI
TS CMEKHBIX
obnacrei H A
MIKOJILHOTO Kypca,
MIPUMEHSATH

IIOJIy4YECHHbIE 3HAHUS B
peleHnn

IMPUKJIAAHBIX 3a1a4.

OP-11 Nmeer
MIPEJICTABICHHSI O
MPUKJIATHOM
XapakTepe TeOpuu
nuddepeHIaTbHBIX
YpaBHEHUH

OP-12. Ymeer
COCTaBIIAATh U
HCCJIEIOBATD
IIPOCTEUILINE
MaTeMaTH4ecKue
MO/IETIN Ha OCHOBE
muddepeHIaATbHBIX
YpaBHEHUH IIEPBOTO
nopsiIKa

2. O0beM IMCUMIIMHBI B 32a4€THBIX eIMHUIAX C YKAa3aHHEM KOJHMYeCcTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHBbIX HA KOHTAKTHYIO padoTy 00ydamommxcs ¢ npenoaasareneM (1o

BH/JaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYIO padoTy 00y4yaromuxcst

VYyeOHble 3aHATUS
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OK3aMCH

4 3 108 18 30 - 33 @7)

Hroro: 3 108 18 30 - 33

3. Coaepxxanue THCHHMIUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3JejaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKHUX YaCcOB U BU/IOB y4eOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HaA HUX KOJIUUECMEA AKAOEMUUECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL

KomnunuecTBo yacoB 1o ¢gopmam opranusaiuu

oOyueHus
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4 cemecTp
1. OcHoBHble noHsATus Teopun OY 2 4 — 4
npdepeHanbHbIe YpaBHEHUS
5 | Mubdepenn yp 5 10 _ 8

IICPBOro MnmopsaKa

Juddepennnanbabie ypaBHEHHS
3. BBICIIIUX MOPSAKOB, TOIMYCKAOIINE 2 4 — 5
TTOHIKECHUE TIOPSIKA

JIuneitnsle tuddepeHraabHbIe
4. YpaBHEHHUSI BBICIIIUX TTOPSIIKOB C 4 8 - 8
MOCTOSIHHBIMU KO3 (ppuLIneHTaMu

Cuctemsl tuddepeHaIbHbIX
YpaBHEHUU

HUroro 18 30 - 33

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUcCUuniuHbl

Pa3nea 1. OcHOBHBIC OHATHS

Hubdepennmanbnoe ypaBHEeHHE, OOBIKHOBeHHOE AuddepeHnnansHoe ypaBHEHHE,
ypaBHEHHE B YAaCTHBIX MNpou3BOAHBIX. [lopsnok ypaBHeHus. OOliee W YacTHOE pelIeHHUe
o0bIkHOBeHHOTO AuddepenimansHoro ypaBHeHus. uddepeHnnanbupie ypaBHEHHUST MEPBOTO
NOpsIZIKA, Pa3peLIEHHBbIE OTHOCUTENIBHO Npou3BoAHOW. 3anada Komwm g ypaBHeHust 1-ro
MOpsAJKA, pa3pelIeHHOr0 OTHOCUTENBbHO TNPOM3BOAHOW. Teopema CylIeCTBOBaHUS U
€IMHCTBEHHOCTH pemieHus 3agaun  Komm (6e3 gokaszarenbctBa). OcoOble  perieHus.
HuddepenunansHple ypaBHEHHs IEPBOrO MOpPsiiKa B cUMMeTpUuHO ¢dopme. ['eomeTrprueckas
WHTEPIIPETAIMS OCHOBHBIX TOHATHHN: TOJI€ HAMpaBlIeHWH, UHTErpalbHbIE KPHUBBIE, OrHOaroIas
CEMENCTBA KPUBBIX.




Pasznen 2. ludPpepenuunaibHbie ypaBHEHUS NEPBOro MOpsAaKa

VYpaBHEeHUs ¢ pa3esOIUMUC IepeMeHHbIMU. OIHOPOHbIE YpaBHEHUS. Y PAaBHEHUSI B
nonHbeIX auddepennuanax. MHTErpupyomudi MHOXUTENb U GEepeHInaIbHOr0 ypaBHEHUS.
Jlunetinsie muddepeHraIbHbple YpaBHEHHS IEPBOTO MOPSAIKA: METOJI BApHAIIUU TPOU3BOIBHOM
MOCTOSIHHOM; MeToJ bepHymim; cTpykTypa obmiero pemeHus. YpaBHenus bepnymmu. 3amauu,
NpUBOAALINE K TP PepeHINATbHBIM YPAaBHECHUSM.

Paznen 3. Ind¢epeHunajbHble YypaBHEHHMs BBICIIMX NOPSAKOB, JOIYyCKAKOIIUE
NOHUKeHUEe MOPSAAKA

JuddepeHunanbuple  ypaBHEHHS BBICHIMX TOPSAIKOB, pPa3peIieHHbIE OTHOCHUTEIHHO
crapuied npou3BoaHOM. 3amadya Ko 1 ypaBHEHUS, pa3pelieHHOTO OTHOCUTEIBHO CTapllen
npou3BoaHONW. Teopembl CyIIecTBOBaHMS M EIUHCTBEHHOCTH pemeHus 3anaun Komm (6e3

nokasatenscrsa). Ypasuenus Buga Y = f(x). YpaBuenus suma F(X, vy, y(”)): 0.
YpaBHeHUs BHIA F(y, Yy y(”))= 0. YpaBHenwus Buaa F(X, y(k),..,, y(”))= 0.

Paznen 4. Jluneitnble auddepenHnuajbHble YpaBHeHHMsl BBICIINX MNOPSAKOB C
NOCTOSTHHBIMH KO3(p(PULHEHTAMH

Jluneitnoe muddepeHuuansHoe ypaBHeHHe. OMHOPOAHBIC IJIMHEHHBIE YpaBHEHHS.
Heonnoponnsie nunelinple ypaBHeHus. (CBOWCTBa peHICHUN  JMHEHWHBIX  ypaBHEHUM.
@yHIaMEHTAJIbHAsT CUCTEMa PEIICHUI JIMHEWHOro OJHOPOJHOIO ypaBHeHHs. Ormnpenenuressb
Bponckoro. Teopema o cTpykType OOLIEro peleHuss OJHOPOAHOIO U HEOJHOPOIHOIO
ypaBHeHHUd. PelnieHue HEOJHOPOIHOTO ypaBHEHUS METOJIOM HEOIpeleIeHHBIX KOI(PPHUIINEHTOB
M METOJOM  BapuUallMM  NPOU3BOJIBHBIX  ITOCTOSHHBIX.  JIMHEHHBIE ~ OJAHOPOJHBIE
muddepeHanbHble YpaBHEHUS C TOCTOSHHBIMU Ko3(duimentamu. XapakTepUCTHUECKUN
MHOrousieH. JleicTBUTENbHbIE KOpHU (IIPOCThle, KpaTHbIe). KoMIUIeKCHbIE KOpPHM (IIPOCTHIE,
KpaTHble). JIuHeWHble HEOJHOPOJIHBIE YpaBHEHHS C MOCTOSHHBIMH KO3 PHUIHEHTAMU.
[Ipumenenne IWMHEHHBIX IUd(EepeHIMATBHBIX YpaBHCHHH K W3YYEHHIO CBOOOJHBIX U
BBIHYX/ICHHBIX KOJICOaHUH.

Pa3nea S. Cucrembl nuddepeHnnanbHbIX ypaBHeHHI

Cucrempl  guddepeHunanbHblx  ypaBHeHui. HopmanbHas  ¢opma  cucTeMbl
muddepeHManbHbIX  ypaBHeHHH. 3anaua Komwm Juisi HOpMalbHOW CHCTEMBl YpaBHEHUIL.
TeopeMbl cylIecTBOBaHUSA M €AMHCTBEHHOCTH pemieHus 3anaun Komm (0e3 poka3zarenscTsa).
Pemenue cucteM METOA0M MCKIIIOUEHHS U METOJIOM HHTETPUPYEMBIX KOMOMHALINHA.

4. TlepedyeHb Yy4eOHO-MeTOAMYECKOI0 oOOecleYeHHs] [JIsl CAMOCTOSITeJIbLHOW PpadoThl
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTosTenbHast paboTa CTYACHTOB SBJISETCS 0c000i1 Gpopmoii opraHu3ay y4eOHOro
npolecca, MpeACTaBIsAIomas CcoOOM  IUIAHMPYeMYl0, IO3HABaTeNbHO, OPraHMW3alOHHO |
MCTOANYCCKHU HaIpaBIIEMYIO ACATCIBHOCTL CTYJACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHC
KOHKPETHOTO  pe3yibTara, OCYIIECTBIsIEMyl0 0e3 MpsAMOH  TMOMOIIM  IpernojaBaTes.
CamocrosTenbHas paboTa CTYIEHTOB SIBISETCS COCTaBHOM 4acThio yuyeOHOH paboThl U MMeEeT
[ENBI0 3aKpeIIeHne W yriIyOJIeHne MOydeHHBIX 3HAHWA M HABBIKOB, MTOWCK W MPHOOpPETEHHE
HOBBIX 3HaHUi, a TaK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOSAIIMM 3aHATUSIM
u o9k3ameHy. OHa mpexycMaTpuBaeT, KakK HpaBWio, pa3paboTKy pedepaToB, HammcaHue
JIOKJIAJIOB, BBINIOJIHEHHE TBOPUYECKUX, WHAMBHUIYAIbHbIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
HpOFpaMMOI\/’I (TeMaTquCKHM IJIAaHOM U3Yy4YCHUA )II/ICHI/IHJ'II/IHBI). Tema AJI1 TaKOT'O BBICTYILJICHUA
MOKET OBITh MpEeJIOKEHA IpernojaBaTesaeM WM Hu30paHa caMHM CTYJEHTOM, HO MaTrepuai
BBICTYIUICHUSI HE JIOJDKEH IyOJIMpOBaTh JIEKIIMOHHBIM Marepual. PedepaTuBHBI MaTepual
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil uist paboThl Ha MPAaKTUYECKUX 3aHATUAX. OCHOBHas



1eJb TAHHOTO BU/Ia paOOThI COCTOUT B O0YYEHUH CTYACHTOB METOJ[aM CaMOCTOSTEIILHON pabOThI
¢ y4eOHBIM MaTepuanoM. s MOJHOTHI YCBOCHHUS TEM, BHIHECEHHBIX B MPAKTHYECKHE 3aHSATHS,
TpeOyercsi paboTa ¢ mepBoucroyHuMKamu. Kypc mpenycMarpuBaeT CaMOCTOSTEIbHYIO padoTy
CTYZIEHTOB CO CIIEIHAJIbHOW JuTepaTypoil. Cieayer OTMETHTh, YTO CAMOCTOSTENbHAs padoTa
CTYJICHTOB PE3yJbTaTUBHA JIMIIb TOT/a, KOIJ]a OHA BBIMOJIHACTCS CUCTEMATUYECKH, TNIAHOMEPHO
¥ [IeJICHAINPABIICHHO.

3agaHus Ui CAMOCTOATENILHOM  pabOThl  HpEAyCMAaTPHBAIOT  UCIIOJIB30BAHUEC
HEOOXOIMMBIX TEPMHUHOB M TIOHATHH 1O mpobiemaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTHYECKYI0 pabOTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOIMOrpaduuecKoro
Marepuaa U 3JIEKTPOHHBIX HCTOYHUKOB MH(OPMALINH, HIUTIOCTPATUBHBIX MAaTePHAJIOB. 3adaHus
10 CaMOCTOSITEJILHOW pPaboTe [aroTCs MO TeMaM, KOTOpble TPEeOYIOT JOMOJHUTEIbHOM
POPabOTKHU.

OO0umii 00beM CaMOCTOATENBHOM pPAabOTHI CTYACHTOB MO AMCLUMIUIMHE BKIIIOYAET
ayZUTOPHYIO U BHEAYTUTOPHYIO CAMOCTOSATENBHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AynuTopHas caMOCTOsITElIbHass pabdoTa OCyIIecTBisieTcss B (opMe BBIIOJIHEHHS
NHCBMEHHBIX HPOBEPOYHBIX PA0OT MO IUCHUILIMHE. AYAWTOpHAash CaMOCTOSITENbHas padoTa
oOecrnieyeHa 6a30i TECTOBBIX MAaTEPHAJIOB IO pa3zesiaM AUCLUIIINHBI.

BHeaynuTopHas camocrosiTenbHas padoTa OCYIIECTBISETCS B (OpME IOATOTOBKU K

YCTHBIM BBICTYIUICHHSIM (JIOKJIa/IaM 1o TeMe pedepara).

IIpumepHoe conep:kaHne UTOTOBOI KOHTPOJILHOH padoThI

Yacts 1
1. Jlokaxwure, 4To (QyHKUIUSI Y = f(x) ynoBieTBopsieT nuddhepeHIuaIbHOMY YPaBHEHUIO
F(x,y,y)=0.

2. Onmnpegenute tun audp@GepeHHaIbHOT0 YpaBHEHUS MEPBOTO MOPSAKA M PEUINTE €ro
(YpaBHEHHE C pa3leisIoUMMUCA IEPEMEHHBIMHU, OJHOpoJHOe auddepeHnaibHoe
ypaBHEHHE, YpaBHEHHE B MOJIHBIX nu(depeHanax; JHHeHHOe ypaBHEHNE, YPaBHEHUE
bepnymm).

3. Haiigure oOmwuii uaTerpan ypaBuenus. Iloctpolite uHTErpampHble KpuBble. Haiinute
YaCTHBIA MHTErpall O 33JJaHHOMY HaYaJlbHOMY YCJIOBHIO.

4. Tlo maHHBIM YCJIOBHS 3a/1aud COCTaBbTe MU PepeHInaIbHOE YpaBHEHNE U PEIIUTE €TO.
Crnenaiite pUCYHOK.

5. Haiimute o6mee pemenne AupQGEpeHINaTIbHOTO  YpaBHEHHUS, JOIMYCKAIOLIETro
noHMXeHue nopsaka. Haiinure pemenue 3amaunm Komm mo 3ajaHHBIM HayalbHBIM
YCIIOBUSIM.

6. MHccnenyiite, sBistoTcs 1M GyHKINN JIMHEHHO 3aBUCUMBIMU Ha 00J1aCTH OIpEIeIICHUS.

Yacrs 2

7. Haiinute oOmiee pemieHHe JMHEHHOTO OJHOPOIHOrO UG PEpEeHINATBLHOTO YPaBHEHHS
BTOPOTO MOPA/IKA T10 331aHHOMY €TI0 YaCTHOMY petenuio Y, (X).

8. CocraBpre InHMHEWHOe oxHOponHOE auddepeHnnanIbHoe ypaBHEHHE (BO3MOKHO
MEHBILEr0 TOpsJKa) M KOTOPOTro JaHHble (YHKIHMU SBJSIOTCS  YaCTHBIMU
pELIEHUsIMHU.

9. Haiinute oOmee pemieHue JIMHEHHOro HeoxHOpoaHOro auddepeHnnanbHOro
YpaBHEHHsI BTOpPOrO TOpPSAKAa C IOCTOSHHBIMH KO3(PQHUIMEHTaMU 10 3aJJaHHOMY
YACTHOMY PelIeHUI0 Y, (X) COOTBETCTBYIOIIETO OIHOPOIHOTO YPABHEHHSL.

10. Haiinute  oOmee  pemieHne  JTUHEHHOrO  OAHOPOJHOTO /  HEOJHOPOJHOTO
¢ depeHINaTbHOTO YPaBHEHUS C IOCTOSTHHBIMU KO3 GUIIUEHTAMH.

11. Haiinute pemenue 3aaaun Komm juis nuHeitHoro nud¢epeHanbsHoro ypaBHEHUs ¢
MOCTOSIHHBIMH KO3 pULleHTaMu.

12. Haiigute obmiee / 9acTHOE pemieHre cucTeMbl Tud hepeHITHATEHBIX YpaBHESHUH.

IIpumepHBbIii NepedyeHb TeM pedepaToB



1. Cxewma Ilukapa pemenus 3agaun Komm.

2. Meron Diinepa npubIIKEHHOTO peleHns ypasHenus y = f(x,y).

3. OnHoponHble GYHKLIMHU M OJAHOPOJHBIE ypaBHEHUs (popmyia Ditnepa [Uid 0OJXHOPOIHBIX
GbyHKIUN).

4. VYpaBHeHMs B IIOJHBIX JU(depeHranax 1 UHTErpUPYIOLINA MHOXKHUTEb.

5. Cewmbs bepnymm u muddepeHnanbHbie ypaBHEHUS.

6. VYpaBHeHus Pukkaru.

7. VYpaBHEeHHs, HE pa3pelICHHbIE OTHOCHUTEIBHO MPOU3BOAHON: YypaBHeHUs Kiepo wu
Jlarpanxa.

8. Pemenue nuddepeHnnanbHbpIX ypaBHEHUN TPU TTOMOIIH PSIIOB.

9. KpuBble, cBsA3aHHbIE C JBW)KEHHEM TOUYKH WJIM Tella Ha IUIOCKOCTH/B IPOCTPAHCTBE
(3KCTIOHEHIIMATbHAS KpUBasi, Tapaboina Heilns, ienHas TMHUs, TpaKTpPHCa).

10. IIpubGmmxeHHBIC METOABI pemeHus 1udhepeHITnaNbHbIX YPAaBHCHH.

11. Ilpumenenue Tteopembl baHaxa o0 cxuUMaromeM OTOOpPaKEHUHM K  PEIICHUIO
nuddepeHInaTbHBIX YPAaBHEHHUM U UX CUCTEM.

12.  Juddepenunanbubie ypaBHEHUS KaK CPEICTBO U3yUCHHS KOJIEOATEIbHBIX SBICHUH.

13. TIlpunoxenus auddepeHnnaIbHbIX ypaBHEHHI B 3aJayax €CTECTBO3HaHHS (3a7ada o
KpPUBOM HaMCKOpEHIIEro CIycKa, 3aJada O IIPOBUCAaHUM LEMHOW JIMHUHM, MOJEINb
BonbTeppa «XUITHUK-KEPTBAY).

14. Jluneiinsle nuddhepeHnuaTbHbIe ONePaTOPbl U UX MPHIIOKEHHSL.

ﬂ/l}l CaAMOCMOAMENIbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamo yueﬁno-memommecmte mamepuaiivl:

5. HpnMeprle OLCHOYHBIC MAaTEepHuajJdbl TJdA MPOBCACHUA TEKYHIEro KOHTPOJA
ycnneBaeMoCTH U HpOMe)KyTO'—lHOﬁ aTrecralumn oﬁyqamumxca no JTMCUHUIIJINHE

Opranusanus ¥ NpoBeicHUE aTTeCTAllMH CTYAeHTA

®I'OC BO B coorBercTBUM € MHpuHUMNAMH BonoHCkoro mpoiecca OpHEHTHPOBAHbBI
NPEUMYIIECTBEHHO HE Ha cooOIIeHHe oOyyarolmeMycs KOMILIEKCa TE€OPETHUYECKUX 3HAHHUM, HO
Ha BBIPA0OTKY y OakangaBpa KOMIETEHIIUN — IMHAMHYECKOT0 Habopa 3HAaHUN, YMEHUM, HABBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPHIE MO3BOJIAT BBIMYCKHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE Tpy/Jia ¥ YCHEIIHO NpOo(EeCCHOHATIBHO PEaTn30BbIBATHCS.

B npouecce oneHku 6akanaBpoB HEOOXOANMO UCIIONB3YIOTCS KaK TPaJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMbI KOHTpOJsA. IIpu 3TOM MOCTENEHHO TpaaAULIMOHHBIE
CpPEACTBa COBEPILUCHCTBYIOTCA B pPYCI€ KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAIL[MOHHBIE
CpescTBa aIalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKOM BY30BCKOM IIPAKTHUKE.

Ileab npoBeaeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHUs OOPa30BaTENbHOW MPOTpPaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpome:xkyToyHas aTrecTalmMs OCYLIECTBIICTCS B KOHLE CEMECTpa M 3aBepllaecT
U3y4€HUE IUCLUIUIMHBL, IOMOTaeT OLEHHUTHh KPYIIHBIE COBOKYIHOCTH 3HAaHWW W YMEHUH,
(dopMHpOBaHUE ONPEAEICHHBIX KOMIIETEHIIHH.

OLeHOYHBIMM ~ CpEACTBAMHM  TEKYIIErO0  OLIGHMBAHMs  SBJIAIOTCA:  MaTepUallbl
CaMOCTOSITENIbHBIX Pa0OT, UTOTOBOW KOHTPOJIbHON paboThl / pedepara. KoHTposb ycBoeHus
MaTepuaia BeIeTCsl pEryJIIpHO B TEUEHUE BCETO CEMECTPA HA MMPAKTUYECKUX 3aHATHUSX.

Ne CPEJCTBA ONIEHUBAHMNSI,

/11 WCTIOB3YEMBIE JIJISI TEKYIIETO OO6pazoBaTenbHBIC
OLIEHHUBAHHU ITOKa3aTENA PE3yNbTaThl JUCITUTLINHBI

(hopMHUPOBaHHS KOMIIETEHITUN




1. OueHovHbIe CpeaCTBA
AJIsl TEKyIIei aTTecTanuu

OC-1 CamocrosTenbHas paboTa
OC-2 CamocrosiTenpHas paboTa
OC-3 CamocrosTenbHas paboTa
OC-4 CamocrosiTenpHas padbora
OC-5 CamocrosTenbHas paboTa
OC-6 CamocrosiTenpHas paboTa
OC-7 UtoroBast KOHTPOJIbHAS
pabora / pedepat

2. OueHovHbIE CPpeACTBA
JJIs1 IPOMEKYTOYHOM aTTecTAlluN

OC-8 Dk3ameH B popMe YCTHOTO
cobecenoBaHUs

OP-1. 3HaeT OCHOBHBIE TIOHATHUS TEOPUH
Qg depeHInanbHbIX ypaBHEHUH

OP-2. VYwmeer pemars auddepeHIraibHbIC
YPaBHEHHUS C pa3eSIOUIMMUCS TIEPEMEHHBIMU
OP-3. 3Haer 0a3oBble THUIIBI
mudQepeHIMaTbHBIX ~ ypaBHEHHHA  MEPBOTO
HOPSJIKA U METObI UX PEIICHUs

OP-4. Vmeer xmaccupuIMpoBaTh M peELIATH
mubdepeHMaTbHble  YpaBHEHHUS  TEPBOTO
nopsiiKa

OP-5. 3naer mnpuemsbl peuieHUs YpaBHEHUU
BBICIIMX TOPSIKOB, JIOIMYCKAIOIIUX MMOHIKEHHE
nopsiIKa

OP-6. VYmeer ximaccupuIMpoBaTh M pELIATh
YPaBHEHHUS BBICHIMX MOPSAIKOB, IOMYCKAIOUINX
MTOHIKEHUE TIOPSIIKA

OP-7. 3mnaer mnpuemMbl peHIeHHUs JHUHEHHBIX
i QepeHMaIbHbBIX ~ ypaBHEHHH  BBICIIUX
TIOPSI/IKOB

OP-8. YMmeer pewarb JIMHEHBIE
middepeHaIbHple  YpaBHEHHS  BBICIIUX
HOPSIKOB

OP-9. 3maer MeTOABl pEIICHUS  CHCTEM
nuddepeHIMaTbHBIX YPaBHEHHIH

OP-10. Ymeer kmaccupuuupoBaTh M peIIaTh
npocteiiimue  cucteMbl  auddepeHIHaTbHBIX

yYpaBHEHUH
OP-11 HMmeer npexacTaBieHUs O MPHUKIATHOM
Xapakrepe TEOpUHn Qg epeHIraIbHbIX
ypaBHEHUH

OP-12. VYmeer cocTaBiIATh M HCCIIENOBATH
npocTeiiiiye MaTeMaTHYecKue MOJAENU  Ha
OCHOBE nuddepeHInaTbHBIX YpaBHEHHI
NIEPBOTO MOPSIKA

Mamepuansl, ucnons3yemole 0115 MEKyuie20 KOHMPOJis yCHeeAEMOCHU
odyuarowuxca no oucyuniune

Omnucanue OLICHOYHBIX CPCACTB H HeO6XO):[I/IMOFO OGOpy,HOBaHI/IH (I[eMOHCTpaI_[I/IOHHOl"O
MaTepI/Iana), a TaK XC Impoucaypbl M KPUTCpHUHU OLCHUBAHUA HWHIAUKATOPOB JOCTHUKCHUA
KOMHCTGHHI/Iﬁ Ha PAa3/IMYHbIX 3Tallax uXx (I)OpMI/IpOBaHI/IH B IIpOoHeCcCe OCBOCHUA O6pa30BaTeHLHOI\/'I
nporpammsbl  IIpEACTABJICHBI B (DOHILG OLCHOYHBIX CPEACTB I TCEKYIICTO KOHTPOJIA
yCIICBAEMOCTU U HpOMCX(YTOqHOﬁ arrectaiguu 1o JUCHUIIIINHC ((I[I/I(p(l)epeHL[I/IaHBHBIC

YpaBHEHUS.

Mamepuansl, ucnoyb3yemole 011 RPOMENCYMOUHO20 KOHMPOS YCRE8AEMOCU
odyuarowuxca no oucyuniune

OC-8 Jx3ameH B (popMe YCTHOIO codece0BaAHUSA

IIporpamma 3x3amena




Pa3zgen 1. OcHOBHELIE MOHATHSA

1

OcHOBHBIE TOHATHA Teopun JudepeHINaTbHbIX ypaBHeHUH (auddepeHunanbHoe
ypaBHEHHE, OOBIKHOBEHHOE A (depeHnranbHoe YpaBHEHHE, YypaBHEHHE B YaCTHBIX
NPOM3BOJIHBIX; MOPSIIOK AU(PPEepeHINATBHOTO YpaBHEHUS; peleHne audQepeHInaIbLHOro
ypaBHEHUsI, o0Iee U JyacTHOE pemieHne udQepeHaIbHoro ypaBHeHHs, 0c000e pelieHue
muddepeHaIbHOr0  ypaBHEHHs; OOUmMI M 4YacTHBIA MHTEerpan audQepeHIrnaIbHOro
ypaBHEHUs; UHTErpalibHasl KpHUBasi, [10JIe HAIpPaBICHUH ).

HauaneHoe ycnoBue nuddepennmansuoro ypasHeHus. 3amgaya Komm. Teopema o
CYIECTBOBAHMH U €IMHCTBEHHOCTH penlenus quddepenuuansaoro ypapuenus y' = f(x,y),

YAOBJIETBOPAIOIICTO 3aIaHHOMY Ha4YaJIbHOMY YCJIIOBHUIO.

Pasznea 2. IuddepennuaibHbie ypaBHEeHUS EPBOTo MOPsAKa

O© oo ~NO Ol bW

YpaBHEHUsI C pa3/IeICHHBIMU [IEPEMEHHBIMH.

VYpaBHEHHUS € PA3ACIAIOIUMUCS [IEPEMEHHBIMU.

OnHoponHbie (YHKIUU M OJTHOPOIHBIC YPABHEHUSI.

VYpaBHeHUs B NOJIHBIX TU(depeHiranax.

JInnelinble ypaBHeHHs. MeTos BapHaluy IPOU3BOJIBHON TOCTOSTHHOM.
Jluneiinbie ypaBHeHus. Meroa bepnysu.

VYpaBHeHus bepnyium.

Paznen 3. lu¢gdepennnanbHble ypaBHeHHs BbICIIMX NOPSIAKOB

10

11

12
13

14
15

16

17

18

19

20

21

22

OO6umwmit Bun nuddepeHnuanbHOro ypaBHeHus N-ro nopsiaka. OOliee W 4acTHOE pelleHue
QG epeHIaIbHOr0 YpaBHEHUS N-TO MOPSIKA.
Teopema o CyIIeCTBOBaHMM M €AWHCTBEHHOCTH pelIeHUs AU PEepeHINATBFHOIO ypaBHEHHS

y(”) = f(x, A y(”*l)), YZIOBJIETBOPSIOLIETO 3aIaHHBIM HaYaIbHBIM YCIOBHSIM.
JuddepeHnmansabie ypaBHEHUS, TOMYCKAOIINE TOHKEHUE TIOPSIKA: y(“) = f (X)

Juddepennmanbaple ypaBHEHHs, JOMTYCKAIOIINE TOHKEHUE OPSIIKA: F(y D y(”)): 0.

JuddepeHianbHble ypaBHEHUS, IOMYCKAOIKME MOHUKEHHUE OPSIKA: F(y(”’z), y(”)): 0.
JuddepenianbHbie ypaBHEHHS, JIOITYCKAOIIINE IOHIKEHUE nopsiKa:
F(x, y© yted y(”))z 0.

]_—[I/I(i)cbepeHHI/IaHLHHe YpaBHCHUH, A0ITyCKaromue IIOHHUXCHUEC InopsaKa:

F(x, A A y(”)):O.

Pa3nea 4. JIuneiinbie 1updepeHuaibHbIe ypaBHEHUs

Jlunelinble qudQepeHnnanbHble YpaBHEHUsT N-ro nopsaka. Teopema O CyIIEeCTBOBaHMM U
€AMHCTBEHHOCTH pelIeHUs JMHEHHOro AMPpepeHnaIbHOro ypaBHEHUs N-T0 MOpsIKa.
Jlunelinple oaHOponHBIe nUbdepeHaTbHble ypaBHeHHS 2-ro mnopsaka. CpoiicTea
pemenuii. JInHelHas He3aBUCUMOCTh penieHud. DyHIaMeHTaJIbHAas CHCTEMA DPELICHMI.
CrpykTypa 0011ero pemeHus.

Jluneiinbie omgHOpoaHBIe auddepeHnranbHbIe  ypaBHeHHs N-ro  mopsiaka. CBolcTBa
pemieHuil. JIuHelHas HE3aBUCUMOCTb perieHud. PyHIaMEHTAIbHAs CHUCTEMa PELICHUM.
CtpyKTypa 00IIero pemeHus.

Jlunelinple HeonHOpOIHBIE UG (depeHnalbHble ypaBHeHUs N-ro mnopsaka. CTpykrypa
oOuiero pemienus. MeTo Bapualuy IpOU3BOIbHBIX MOCTOSHHBIX.

JluneliHble OJHOPOAHBIE AU(QepeHInaTbHbIe YpaBHEHHUS 2-TO MOpsAIKa C MOCTOSHHBIMU
koadpumeHTamMu. XapakTepuctuieckoe ypaBHeHue. CTpyKTypa OOIIEero pelieHus.
JluneliHble OJHOPOAHBIE AU(QepeHIraIbHbIe YpaBHEHHS N-TO MOpsAIKa C MOCTOSHHBIMU
koddumeHTamMu. Xapaktepuctuieckoe ypaBHeHue. CTpyKTypa oOIIero pelieHus.



23 JluneiiHble HEOTHOPOAHbIE NU(pdepeHInalIbHbIe YPaBHEHHUS N-TO MOpsAIKa C MOCTOSHHBIMU
koa(durmentamu. MeTton moadopa 4acTHOTO PEIICHHS.
24 CBobOopHbIe U BBIHY)KACHHBIE KosieOanus. Pezonanc.

Pa3nes 5. Cucremsl nuddepeHnnanbHbIX ypaBHeHHI

25 Cucremsl quddepeHnnanbHbIX ypaBHeHud. HopmanbHaas ¢popMa cucTeMsl.
26 Cucrembl IMHEHHBIX YpaBHEHUH.

27 MeTox UCKIIFOYEHUS HEW3BECTHBIX.

28 Metoa UHTETPUPYEMBIX KOMOMHAITHUIA.

B KOHIC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa60TBI CTYACHTOB Ha JICKIUOHHBIX U
IMPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUA 6ann013, Ha6paHHBIX B TCYCHHUE CEMECTpaA.

Kpurepun oueHuBanusi 3HAHUI 00y4AIOIIUXCA M0 JUCHUILIIHHE

Dopmuposanue 6a1bHO-PEUMUH20801 OYeHKU pabombl 00yUawWuxcs

Pabora
[Tocemenue
ITocemenue Ha KonTponbhas
MPaKTUYECKOIO DK3aMeH
JIEKIIAU PaKTHIECKOM pabora
3aHATUA
3aHATUH
MakcumaibHoe
KOJIMYECTBO 1 1 12 39 64
4 OaiioB
(3a 1 3amsATHE)
cemectp KonnuectBo
o 9 15 15 1 1
3aHATHN
MakcumanbHast 9 15 180 30 64
cyMMa 0aJioB
Hrorosas
cyMMa 300
OaJioB
Kpumepuu oyenusanus pabomol obyuaioue2ocs no umo2am cemecmpa
PesyabrTar Baaasl (3 3E)
«OTJIMYHOY 271-300 6anmoB
«XOPOIIIO) 211-270 6anmos
«YZAOBIIETBOPUTEIBHO» 151-210 Gannos
«HEYAOBJIETBOPUTEIBLHO 0-150 6annoB

6. MeToanyecKkue yKa3aHus Uil 00y4alOLIMXCSl 10 OCBOCHHMIO THCIMIIIMHBI

VYcnenrnoe u3yueHue Kypca TpeOyeT OT oOyJarolmuxcsl TOCEIICHUs JIEKIMM, aKTUBHOM
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3aJaHUi MpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATENbHON paboThl o0ydaromuxcs,
TpeOytomiasi HaBBIKOB M YMEHHsSI KpaTKO, CXEMaTHYHO, IIOCIEJ0BaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOJBI, 00001IeHus, (OpMYIUPOBKH. B KoHIlE Jekuuu
npenojaBaTenb OcTaBisieT Bpemst (5 MHHYT) Uit TOro, 4roObl oOydaromuecs HMeIu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMPOCHI 10 U3y4yaeMOMy MaTepuany. M3-3a HenocTarouHoro
KOJIMYECTBA ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IOJHOM OOBEME,
IIO9TOMY TpENojaBarellb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha




CaMOCTOATENIbHYIO Pa0OTy CTYJEHTOB, pEKOMEH/Ysl Ty WJIM MHYIO JuTeparypy. Kpome storo, mmis
Jy4IIEro OCBOEHUS Marepuaja M CHUCTEMAaTH3allMd 3HAaHUM MO0 JTUCUUIUIMHE, HEO0O0XOIUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusiM. B ciyuae
HEO0OXO0AMMOCTH 00palaThCsl K IMPENnoiaBaTellto 3a KOHCYIbTalken.

IToaroroBka K NpaKTHYeCKHM 3aHATHSAM.

IIpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3YYUTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHITUS (MCIOJIb30BATh KOHCIEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJIHUTEIBHON JIMTEPATypOi, IIpHU HEOOXOIUMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyuae 3arpyaHeHuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a
KOHCYJbTaIlMell K mpernogaBaTento. Mas Ha KOHCYJbTAIMIO, HEOOXOIMMO XOpPOIIO MpPOIyMaThb
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauazne npakTH4eckoro 3aHATHs IIPEN01aBaTe b 3HAKOMUT CTYIEHTOB C TEMOH, OIjlallaeT
IUIaH IIPOBEICHUS 3aHATHS, BBINACT 3aJaHus. B TeueHue OTBENEHHOIO BPEMEHU Ha BBIOJIIHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTelio 32 KOHCYIbTAIMEH WM pa3bsiCHEHUAMH. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIOJIHEHHBIX 3aJaHuil, coOeceJ0BaHHUE CO CTYIEHTOM.

Pe3ynbpraThl BHIIOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B OaJljIax, B COOTBETCTBHHU C
OaITbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

7. TlepeyeHb OCHOBHOW W /JONMOJIHUTEIbHOW yueOHOIl JuTepatypbl, UHTepHET-pecypcos,
HEeO0XO0AUMBIX JIJISl OCBOEHUSI JUCIUNJIMHBI

OcHoBHasi iMTEepaTypa

1.  AunsceBuy, JI. A. [ludpdepennmansusie ypaBHeHus. [Ipaktukym [ DneKTpoHHBIH pecypc] :
yue0. mocobue / JILA. AnbceBud [u Ap.]. - Munck: Beim. mk., 2012, — 382 c.

URL.: http://znanium.com/catalog.php?bookinfo=508479

2.  AcramoBa, W.B. [Ilpaktukym mo kypcy «duddepenunanbupie  ypaBHEHUS
[DnexTpoHHBIN pecypc]: yuebHOe mocobue / U.B. Actamosa, B.A. Hukumkun. - M. :
EBpasuiickuii oTKpbITBIH HHCTUTYT, 2011. - 96 c.

URL.: //biblioclub.ru/index.php?page=book&id=90289

3. Bunenkun, H. {. {uddepennmansusie ypaBHenus: [Texcr] / H.A. Buienkun, M.A.
Ho6poxoros, A.H. Cadonos. — Mocksa: [IpocBemienue, 1984. -175 c.

4. TuxonoB A.H. duddepenunansueie ypaBHeHus: [Texcr] / A.H. TuxoHos,
A.b. Bacunbesa. - 4-e u3f., crep. - Mocka: @uszmariut, 2002. - 253 c.

5. Omnbecronbu, JI. O. duddepeHunanbHble ypaBHEHUS W BapHallMOHHOE HCYUCIIECHUE:
[Texcr]: / JL.O. Dmecromsn. - Mocka: DJJUTOPUAJL YPCC, 2002. - 319 c.
(bubmmoreka Ynl'TIY, B TOM uncie npeaiiecTBYIONNE U3IaHUs ).

To xKe [DNEeKTpOHHBII pecypc]: URL:
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