MHHHUCTEPCTBO HAYKH U BBICIHIETO OBPA3OBAHUSA
POCCHUHCKOMH ®EJIEPAIINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOKETHOE OBPA30OBATEJIBHOE
YYPEXKJEHUE BBICHIEIO OBPA3OBAHMS
«MHT'YIICKUMA T'OCYJIAPCTBEHHbBIIA YHUBEPCUTET»

®U3UKO-MATEMATHYECKUIN ®AKYJIBTET

KA®EJIPA  PU3UKA

COI'JIACOBAHO YTBEPXKJIAIO
PykoBouTes b 00pa3oBaTe/IbHOM MPOrPaMMBbI JlekaH (pU3MKO-MaTEMAaTHYECKOTO (DaKyIbTETa
/ Haneruesa M. A. /  Kyne6yxes b. C.
or« 21» 05 2024r. or« 21» 05 2024r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

b51.0.06.04 IuddepenunaibHble YpAaBHEHUS

(unoexc oucyuniunvt no yuebHomy niamy, HAUMEHOBAHUE OUCYUNIUNBL (MOOYIS))

Hamnpanenue nmoaroToBku — 03.03.02 duszuka

(k00, HaumeHosaHue)

HarpaBnennocTts: @Pu3nKa

KBanuduxamus BeimyckHuka — bakamnasp

dopma 00yueHus Ounas

r. Marac, 2024



1. Ilesu ocBOEHUSI AU CHUILIMHBI
Ilenpto ocBoeHUsT AuCHMIUIMHBI (Momyns) «JuddepeHnuanbapie  ypaBHEHUS

dbopMUpOBaHHE M PAa3BUTHE Y CTYAECHTOB MNPO(ECCHOHAIBHBIX M CHEHUANbHBIX KOMIETEHIIUH,

ABIIACTCA

MO3BOJIAIONINX UM Ha 0a3e OCBOCHHBIX TEOPETUYECKUX M MPAKTHUYECKUX OCHOB MAaTEMATHYECKOTO
anmapara OCYIIECTBISTh MPOPECCHOHAIBHYIO JEATeIbHOCTh. DOpPMHpPOBAHHE COBPEMEHHBIX

TEOPETUYECKUX 3HAHWH B 00JaCTH OOBIKHOBEHHBIX JU(QGEpeHINATbHBIX YpaBHEHUH U
NPAaKTUYECKUX HABBIKOB B PEUICHHM M HCCIEJAOBAaHMM OCHOBHBIX THIIOB OOBIKHOBEHHBIX

mubdepeHIMaTbHBIX YPAaBHEHUI U X CUCTEM.

Ilepeyenb npodecCHOHAIBLHBIX CTAHIAPTOB, 0000LIEHHbIX TPYAOBLIX ()YHKIMI M _TPYIOBBIX
($YHKUM, COOTBETCTBYIOIIMX NPO(ECCHOHATbHOM 1eATeJIbHOCTH BLINTYCKHUKOB

HanmeHoBaHue TOKyMEHTa Kon HanmeHoBaHue 6a30BO# IPYIIBI, JOIKHOCTH
(npodeccun) UM crieUanbHOCTH
OK3 2320 [IpemomaBaTenu B CpeIHEH IIKOJIC
2340 [IpemomaBaTeny B cUCTEME CIIEIHATEHOTO
obOpazoBaHus
01.001 [Tpodeccuonanbubiii cranmapt «llemaror (memarormyeckasi AEATEIBHOCTH B

cdepe MOMIKOIBHOTO, HAYAJIBHOTO OOINEro, OCHOBHOTO OOIIEro, CPEeaHETO
obmiero oOpazoBaHusi) (BOCHUTATENb, YYUTEIb)», YTBEP)KICHHBIH MPHUKA30M
MuHucrepcTBa TpyAa U couuanbHoi 3amuThl Poccuiickoin denepanuun ot 18
oktss0pst 2013 r. Ne 544H(3apeructpupoBaH MUHHCTEPCTBOM FOCTHULIUH
Poccuiickoit ®@enepauuu 6 nexabps 2013 r., peructpaunonssiii Ne30550), c
U3MEHEHHUEM, BHECEHHBIM IIpMKa30M MUHHUCTEpCTBA TpyJa M COLMAIbHOU
3amuThl PO ot 5 aBrycra 2016r.Ne422H (3apeructpupoBad MHUHHCTEPCTBOM
rocturu PO 23 aBrycra2016r., peructpannonssiii Ne 43326 )

[Tepedens npodeccHoHANBHBIX CTaHIAPTOB, COOTBETCTBYIONMIUX MPO(PECCHOHATBHON JAEATEIbHOCTH
BBIMTYCKHUKOB, OCBOMBILUX IMporpaMMmy OakajgaBpuata o HampasieHuto noaroroBku 03.03.02
Du3ukKa:

Ob6nacth Tuns! 3agau 3agaun OOBeKTHI

npodeccuoHanbHON  |TpodeccHOHaIBHOI npogeccuoHaTbHON npodeccuoHaTbHON

JeSITeTbHOCTH NesITeIbHOCTH JesITebHOCTH JesITeNbHOCTH (WIIH

(o Peectpy o0acTy 3HaHUSA)

MunTtpyaa)

01 O6pa3zoBanue Ilemarornyeckuii Pazpabotka u OO6pa3zoBarenbHble
peanuzanus MIPOTPaMMBI 1
00pa3oBaTeNbHBIX 00pa3oBaTeNnbHBIHI
nporpamm CIIO u MPOLIECC B CUCTEME
nporpamm 10 CIIO u 10

06 Csssb, Hayuno- Hccnenosanue, NudopmanmonHbie
nH(OPMAIIMOHHBIC U | MCCIIEI0BATENbCKUI paspaboTKa, MIpoLCCChl,
KOMMYHHKAIHOHHBI BHEJ[PEHUE U TEXHOJIOTHH,
& TeXHOIOMMN COIPOBOKICHHE CUCTEMBI U CETH, UX
MH(OPMALIOHHBIX UHCTPYMEHTAJIbHOE
TEXHOJIOTUH U cucTteM | (IIpOrpaMMHOE,
TEXHUYECKOE,
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OpPraHU3aLMIOHHOE)
o0Oecrieuenue,
CrocoObl 6 1
METO/IBI
MPOSKTUPOBAHHSI,
OTIAJKH,
MIPOU3BOJICTBA U
JKCILTyaTaluu
UH(POPMALIMOHHBIX
TEXHOJIOTHI 1
CUCTEM B
Pa3IUYHbIX
obnactsax u
chepax mudpoBoi
9KOHOMHKH

2. Mecro nucunminunbl B cTtpykrype OIIOII 6akanaBspuara
Jucnnmmna «lnddepenuanbapie ypaBHEHUS» BXOAUT B 00S3aTEIBbHYIO YaCTh TUCIUIUIMH
MaTeMaTUYECKOTO IUKJa. SIBisieTcs OJHUM U3 HAYaJIbHBIX Pa3/elioB COBPEMEHHON MaTeMaTUKU U
ArpaeT BaXKHYIO pPOJIb B OCO3HAHHOM OCBOCHUM JPYIHX MaTeMaTHYECKUX U IPUKIATHBIX
TUCIUIUIMH, TaK KakK MeToAbsl AudQepeHInanbHbIX ypaBHEHUN HaxOIsIT caMoe MIMPOKOE
MNPUMCHCHUC BO MHOI'MX HayKax, Ha HCpBBIﬁ B31J14, BECbMa OTAAJICHHBIX OT MaTC€MAaTHKH. Ota
JTUCIUIIMHA BMECTE C MaTeMaTHYECKUM aHaJIN30M, Teopueill QPyHKIMH KOMIUIEKCHON MepeMeHHOM
SABJIAKOTCA (1)YHI[aM€HTOM, Ha KOTOPOM CTPOUTCA BCA MaTCMaTHYCCKas HayKa.
Juddepenunansupie ypaBHEHUS MPEIIIECTBYIOT AUCHUIUIMHAM: «IHTerpalibHble YpaBHEHUS
U BapHALIMOHHOC WCUUCIICHUCH), <<T60pI/I$I BCPOATHOCTU U MAaTEMATUYCCKad CTATUCTUKAY, «TGOpI/ISI
(GYHKIIUN KOMILIEKCHOTO IIEPEMEHHOTOY» U JIp.

3. Pe3yabTaThl 0OCBOCHUS AMCHUILINHBI (MoayJisi) [luddepeHnnanbabie YypaBHeHUs

[Tporiecc wW3ydeHus IMCUMIUIMHBI HampaBieH Ha (POpPMUPOBAaHHE 3JIEMEHTOB CIEAYIOIINUX
komneTeHui B coorsercTBrur ¢ ®I'OC BO 1o naHHOMY HanpaBlIEHUIO:

Kon Haumenosanune WNHaukaTop OCTHXKEHUS B pesynbrare ocBoeHus
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIIUH JVICTIATUTHHEI
LUU 00yYaroImuics 0JIZKeH:
YK-1. Criocoben VK-1.1. Ananusupyer 3anauy,| 3HaTh:
OCYILECTBIISATh BbIJIETISIS ee 6a3oBble| Llenu u 3amaun Hay4HBIX
MIOMCK, KPUTHYECKUH| COCTaBISIOLIUE; UCCIIEIOBaHMI 110
aHamm3 u cuHTe3| YK-1.2. Ornpenenser,| HanpaBIeHUIO
uHopMaluy, UHTEPIPETHPYET U PAHKHUPYET| NesATeNbHOCTH, 0a30BbIE
MPUMEHSITh uH(popMalrio, TpeOyeMmyro Uis| MPUHIMIIBI K METOJBI UX
CUCTEMHBIN TOIXO peleHus IIOCTABJIEHHOW| OpraHM3aliy; OCHOBHbIE
IS pellIeHus1| 3aaauu; HMCTOYHUKU HAy4HOU
nocraBieHHbIX 3a1au | YK-1.3. OcymectBisier mouck| nHpopMaiuu u
uHpopMalMu JuUIs  penieHus| TpeOOoBaHUS K
IIOCTAaBJIEHHOW  3aJaud 0| MPEACTABICHUIO
pa3IMYHBIM TUIIAM 3alIPpOCOB; | MH()OPMAIMOHHBIX
VYK-1.4. [Ipn 00paboTKe| MaTepualioB; CIIOCOOBI
uHpOpMalUU OTJINYAeT (akThl| ONpEAeTICHHs BUIOB U
OT MHEHMW, HWHTEPIpPETaLHii,| TUIIOB




OLICHOK, dopmupyer
COOCTBEHHEBIE MHEHUS 151
CYXKIeHu, apryMEHTUPYET]

CBOM BBIBOJIBI M TOUKY 3PCHHS;
VYK-1.5. PaccmarpuBaer u
npeaIaraeT BO3MOYKHbIE
BAapHUaHThI pCHICHUSA
NIOCTABJICHHOM 3a/1a4H, OIICHUBAS
HUX JOCTOMHCTBA U HEAOCTATKH.

npodecCHoHATBEHBIX
3ajad,
CTPYKTypUPOBAaHHE
3aJ1a4 pa3IM4HbIX
rpyni, GopMyIHpPOBKa
M3BECTHBIX
YTBEPKICHU,
CJIEJICTBUI U3 HUX
YMers:

CocTaBisaTh 00l
IUTaH pabOTHI IO
3aJIaHHOH Teme,
npeaIaraTb METOIbI U
croco0bl 00paboTKH
PE3yJIBTATOB, MPOBOIUTH
UCCIIEIOBAHUS 110
COTJIACOBAaHHOMY C
PYKOBOJUTEINEM ILIaHy,
MIPEICTABIISITH
MOJTy4YEHHBIE
pe3yabTaThl, BHIOUpaTh
HaubOosee 3 PeKTUBHBIC
METO/TbI PEIICHUS
OCHOBHBIX THIIOB 3a/1a4,
BCTPEUAIOIIUXCS B

MaTeMaTHKe.
OIlIK-1 OIIK-1. Cnocoben OI1K-1.1. Bnaners:
MPUMEHSATH 3HaTh: OCHOBBI MAaTEMAaTHKH, CHCTEMaTHUYECKUMU
€CTECTBEHHOHAYYHbIC U [(DU3UKH, BBIYUCIUTEIILHON 3HAHHUSIMHU 110
OOIIeHKEHEPHBIE TEXHUKHU U POIrPaMMHUPOBAHUS. | HAIPaBJICHUIO
3HAHUS, METOIbI OIIK-1.2. JIeATEIILHOCTH,
MaTeMaTHYECKOTO YMeTh: pemaTh CTaHAAPTHBIE yTIyOJIeHHBIM 3HAHUSIMU
aHanm3a u npodecCuoHaIbHBIC 3a/1a4U C 10 BBIOpaHHOM
MOJICJIMPOBAHUS, [MPUMEHEHUEM HaIpaBJIE€HHOCTH
TEOPETHYECKOTO 1 €CTECTBEHHOHAYYHBIX U MOATOTOBKH, 0a30BBIMHU
AKCIIEPUMEHTAJILHOTO  [0OMIEMH)KEHEPHBIX 3HAHUIH, HaBBIKAMH MPOBEJICHUS
HCCIIEIOBAaHUA B METOA0B MaTeMaTHIECKOTO Hay4YHO-
npoecCHOHANBPHOM  [aHAIHM3a U MOJACITUPOBAHUS. HCCIIEIOBATENbCKUX
JeSITEIIbBHOCTH pabot no

IIPEIOKEHHOU TEME.

4. CTpyKTypa M cojep:kaHue TucHUIINHBI (MoayJs) JuddepenunanbHbie ypaBHeHUsI
4.1. CTpyKTYpa AMCUUILUIHHBI (MOLYJIS1)
OO01mmast TpPyA0E€MKOCTh AUCITUTUIMHBI COCTABIISET S 3aueTHbIe enuHuIb], 180 yacos.



HanmenoBanue
pazlienoB u TeM
JIUCUUIUIAHBI (MOIYJIS)

ceMecTp

Bubl yaeOHO# paboThI, BKIIIOYAs CAMOCTOSTEILHY IO
paboTy CTYyIEHTOB M TPYJAOEMKOCTH (B Hacax)

CaMocTosTeNnbHas
pabota

AynuropHas pabora

DopMBI TEKYILIETO

KOHTPOJIS yCIIEBAEMOCTH
(o HemensM cemecTpa).
DOpMBbI IPOMEKYT. ATTECT

JEKIUU
IIpakrt. 3aHsTHS
Jlabopart. 3aHsTHS
Jp.Bup! KOHTaK. pad.
Kypcos. pad(.mpoekr)
IToaroToBka K 9K3.

BCETO
Rcera

Hpyrue Bunbt

CobecenoBanue

Kaonokruvm
nl’\ﬁRF‘l’\R‘ﬁ TECTOR
IIpoBepka pedepara
ITnorenka acce u
Kypcogas pabdota

Pazgea 1.
JudppepennuaibHbie
ypaBHeHus1 1-ro
NOpsAKa

| TTposepka konTp.pad

1.1

3ajauun, TPUBOISIINECS K
Qg QepeHIraTbHBIM
yYpaBHEHUSM (Y4acTHBIC
penieHus1, oo
MHTerpai, olmme
peleHusl, nojue
HaIpaBJIEHUH,N30KIHHBI)

1.2

YpaBHeHus €
pa3IenAOIHUMH
MEPEMEHHBIMU

1.3

OnHopoaHbIE U
MPUBOIAIINECS K HUM
ypaBHEHUS

1.4

JInnelinble ypaBHeHus 1-
ro NnopsiaKa

15

VYpaBHenue beprymm

1.6

YpaBHEHME B MTOJIHBIX
muddepennmanax.
WHTerpupyromuii
MHOKUTEb

1.7

Teopema Kommm ajist
YpaBHEHUH MEPBOTO
nopsiIKa




1.8

YcraHoBieHue
JIOCTATOYHBIX YCIOBUU
CYIIIECTBOBAHUS U
€IMHCTBEHHOCTH 3a7a4uu
Komm

1.9

MeTobl HaX0XKICHUS
0COOBIX PEIICHHI

1.10

YpaBHeHus,
Hepa3pelIeHHbIE
OTHOCHUTEJILHO
IIPOU3BOJIHOMN

Paznea 2.
JAnddepenuuanbubie
YPABHEHHUS BbICHINX
MOPS/IKOB

14

15

2.1

JuddepeHnnanpHbe
YPaBHEHUSI BBICIIHX
HOPSIIKOB (pa3pelInMbie B
KBajparypax, GpyHKus
Komm, oqHOpOIHBIE 1
0000111€HHO-0/THOPOTHBIE
YpaBHEHHSI)

2.2

OO61as Teopust ypaBHEHUI
N-TO MopsiKa C
MTOCTOSTHHBIMHA

ko3¢ duLreHTaMu

4

2.3

Heonnoponnsie
ypaBHEHUs 2-TO NOpsAJIKa

2.4

Kpaessle 3a1aun. 3amaqa
[Itypma — JInyBuiis

Paznen 3 Cucrembl
JUHEHHBIX
au(pdepeHuaAIBHBIX
yYpaBHeHH

12

15

3.1

OOmiast Teopusi JTHHEHHBIX
CHCTEM

g depeHIaTbHBIX
YpaBHEHUU

4




3.2

CucTteMbl TUHEHHBIX 4 2 3
YpaBHEHUH ¢
MIOCTOSTHHBIMH
kodpurmenTamu

3.3

[TonsTue o 4 2 5
mudepeHIaTbHBIX
YPaBHEHUSAX B YACTHBIX
MPOU3BOAHBIX. JIMHEIHBIE
YpaBHEHUS B YACTHBIX
MPOU3BOJHBIX 1-T0O
nopsiAKa

4 1144 (34 |34 49 |KypcoBas paboTa -

KOHCYbTaLMM -

DK3aMeH 27

4.2. Conep:xaHue JUCHUUNIMHBI(MOIYJI5)

Pa3nea 1 Inddepennuanbubie ypapHeHus 1-ro nopsijaka

Tema 1.1.: 3agauun, npuBojsmuecs K Ju(QepeHInaIbHbIM YPaBHEHUSAM (YacTHbIE PELICHHUS,
o0l uHTErpa, odlme peeHus, 1oJjie HalpaBIeHU, U30KJINHBI)

Tema 1.2.: YpaBHeHUs C pa3aesaOIIUMU IEPEMEHHBIMU

Tema 1.3.: OgHOpOAHBIE U IPUBOJASALIMECS K HUM YPaBHEHHUS

Tema 1.4.: JIuneitnsle ypaBHeHus 1-ro nopsaka

Tema 1.5.: YpaBuenne bepHymim

Tema 1.6.: YpaBHeHue B noyHbIX audepenmanax. IHTerpupyomumii MHOXXUTENb

Tema 1.7.: Teopema Ko niist ypaBHenust 1-ro nopsiaka

Tema 1.8.: YcraHoBI€HHE NOCTATOYHBIX YCIOBHH CYIIECTBOBAHMS M €IMHCTBEHHOCTH 3ajaydd
Kommn

Tema 1.9.: MeTobl HaX0XKAEHUS 0COOBIX peIIeHUI

Tema 1.10.: YpaBHeHUs, Hepa3pellleHHbIE OTHOCUTENBHO MPOU3BOIHOMN

Pa3nea 2 /InddepeHnnanbHbie ypaBHEHHUS BHICIINX OPAIKOB

Tema 2.1.: Jludpdepennmanbable ypaBHEHUS BBICIINX MOPSAKOB (pa3pelirMble B KBaapaTypax,
¢yukuus Komm, onHOpoiHbBIE M 00001IEHHO-0AHOPOIHBIE YPaBHEHU )

Tema 2.2.: OGmiast Teopus ypaBHEHUN N-TO MOPSJIKA C TOCTOSTHHBIMU KO3 GUITUEHTAMH

Tema 2.3.: HeonHopoaHble ypaBHEHUS 2-T0 NOPsAIKa

Tema 2.4.: Kpaesble 3agaun. 3agaya lltypma — JInyBusis

Pa3nes 3 Cucrembl JinHeiHbIX AU (epeHInaNbHBIX yPABHEHUH

Tema 3.1.: OGmiast Teopus TMHEHHBIX cucTeM U epeHInaIbHbIX ypaBHEHUN

Tema 3.2.: CricreMbl JIMHEHHBIX YPAaBHEHUH C TOCTOSIHHBIMH KOA(QPHUIIMEHTaMU

Tema 3.3.: [lonstue o auddepeHnnaIbHbIX YpaBHEHUSX B YACTHBIX MPOU3BOJHBIX. JIMHEHHbIE
YPaBHEHHUs B YaCTHBIX IPOU3BOJHBIX 1-ro nopsaka

5.00pa3oBaTesibHbIEC TEXHOJIOTHH

AKTUBHBIE M WHTEPAaKTUBHBIC (POPMBI: JICKIMH, MPAKTUYECKHE 3aHATHs, KOHTPOJbHbIE PalOTHI,
KOJIJIOKBHYMBI, 3a4€Thl U 9K3aMEHBI. B TeueHne ceMecTpoB CTYJIEHTHI PEIIAIOT 3a[au, YKa3aHHbIC
MpernoaaBaTeemM.




6. YueOHO-MeTOAUYIECKOE
OneHoYHbIe CPeICTBA IJIsl TEKYIIero KOHTPOJIsI YCIeBaeMOCTH, TPOMEKYTOYHOM aTTecTaluu

odecrmeyeHue

10 UTOraM OCBOEHHS IMCUMILIUHBI.
6.1. [li1an caMocTOSITE/ILHOM PAa0OTHI CTYJIEHTOB

CaMOCTOATEJILHOM

padoThI

Ne | HaumeHoBaHue pa3jaesia Bua camocrosiTeILHOM TpynoemkocTsb (B

n/n | (TemMmbl) padoThI aKaj.4yacax)

1 YpaBHenue Dunepa Pemenue 3a1ay u ynpaxkHeHuid | 6

2 Merton Ditnepa nis Pemenue 3amau u ynpakHeHui | 5
JIMHEWHBIX YPaBHEHUN

3 Mertox N30KINH Pemenue 3amay u 7

yIpaKHECHUN

4 CucreMsl JUHEHHBIX Pemenue 3amay u 7
YPAaBHEHUH C IOCTOSHHBIMU | YIIPa>KHEHUHN
kodpurmentamu

5 Oco0bie pereHus Pemenwne 3amaq u 7

YIPaXHEHUI

6 CocrasiieHue Pemenwne 3amaq u 5
muddepeHInanTbHBIX YOpaKHEHHUH
YpaBHEHUU

7 HNurerpupyromue Pemenue 3anay u ynpaxxHeHuit | 6
MHOXHUTEIHN

8 Meron Bapuanmii Pewmenue 3amay u 5
MTOCTOSIHHBIX yIpaXKHECHUI

9 ®dyHaameHTanpHas cucrema | Pemienue 3aga4 u ynpaxxHeHuit | 5
peLIEeHUI

OneHo4yHbIC CpeACTBA IS TEKYLIEro KOHTPOJISI YCIEBAEMOCTHM M  INPOMEXKYTOYHOMN

aTrecralnumn

CTY/IEHTOB.

Kpurepun oneHkn npomMekyTo4Hoi arrectanum B ¢gopme 3auera

Orenka

XapakTepucTuka TpeOOBaHHM K pe3yibTaTaM aTTecTaluu B GopMe 3a4era

«3aureHo»

Teopernueckoe conepxkaHue Kypca OCBOCHO MTOJHOCTBIO 0€3 MPOOeIoB WK B
1L[€JI0M, WJIN OO0JIbIleN 4acThio, HEOOXOUMBIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHuaaoM c(HOpPMUPOBAHbBI WIIK B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIM OOJIBIIMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMoi yueOHbIX
3aJIaHUH BBIIIOJHEHBI, OT/IEIbHBIE U3 BBIIOJHEHHBIX 3a/IaHUN COJIEpKaT
OLIHOKH.

«He 3auTeno»

Teopernueckoe conepxaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAUMbIE HaBBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IENIbHBIE U3 HUX,
OOJIBIIIMHCTBO MPeyCMOTPEHHBIX paboyell yueOHoi nporpamMmoit 3a1aHuil He
BBINOJIHEHO JIM00 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBITOJIHEHUS OIICHEHO YHCIIOM 0aJlIoB, OJIM3KMM K MUHUMYMY.

KpuTtepun onieHkn nNpomMeKyTo4HOM aTTecTanuy B gopme IK3aMeHa




OueHka

XapakTepHucTuKa TpeOOBaHHM K pe3yibTaTaM aTTecTaluu B (hopme
9K3aMeHa

«OTInYHO»

Teopernueckoe colepkaHHE€ Kypca OCBOCHO IIOJIHOCTBIO — 0€3
npoOesoB, CHCTEMHO W TJIyO0OKO, HEOOXOIMMBIC INMPAKTHYECKHE HABBIKH
paboThI ¢ OCBOGHHBIM MaTepuanioM c(HOpPMHUPOBAHBI, BCE MPEIyCMOTPCHHBIC
paboueii yueOHOM TporpaMMoi ydeOHbIE 3a/IaHHs BBITTOJTHEHBI O€3yTPEeUHO,
KayecTBO WX BBINOJIHEHHUS] OICHEHO YHUCIOM OayjioB, OJU3KHM K
MaKCHUMYyMYy.

«Xopo1Io»

Teopernueckoe conepkaHue Kypca OCBOCHO B II€JIOM 0e3 MpoOeoB,
HEOOXOMMBIE TIPAKTUYECKNE HABBIKA PabOTHI C OCBOCHHBIM MaTEepHAaIOM B
OCHOBHOM  C()OPMHPOBAHBI, NpeayCMOTpeHHbIe paboueil  y4deOHOM
pOrpamMMoil yueOHbIe 3aJJaHHsI BBIIOJHEHBI C OT/EIbHBIMA HETOYHOCTSIMH,
KayeCTBO BBIIOJIHEHHS OOJIBIIMHCTBA 3aJaHUA OLIEHEHO YHCIOM OalIoB,
ONMU3KUM K MaKCUMYyMY.

«Y 1OBIETBOPUT
€JILHOY

Teopernueckoe copepkaHue Kypca OCBOCHO OOJIBIICH YacTbio, HO
npoOensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, He0oOXOAHMMEbIe
MPAKTUYECKHE HABBIKM PA0OThI C OCBOCHHBIM MAaTEpHUaioM B OCHOBHOM
chopMUpOBaHbI, OOJBIUIMHCTBO MPEAYCMOTPEHHBIX paboyeil y4eOHOi
porpamMMoil y4eOHBIX 3aJlaHUi BBITIOJHCHBI, OTJCIIbHBIC U3 BBIMOJHECHHBIX
3aJJaHHid COJIEPKAT OLTHOKH.

«Heynosnersop
UTEIILHO»

Teopetnueckoe CoJIep>KaHue Kypca OCBOEHO YaCTUYHO,
HE0O0XO/IMMbIe HAaBBIKM pabOThl HE C(HOPMHUPOBAHBI WIM CHOPMHPOBAHBI
OTJIeTIbHbIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil ydueOHOMH
MpOrpaMMoil y4eOHBIX 3aJaHMl HE BBIIOJIHEHO JIMOO BBIOJIHEHO C
rpyObIMH OIIMOKaMH, Kaue€CTBO MX BBINOJHEHUS OLEHEHO YHCIOM 0asuioB,
OJIM3KUM K MUHUMYMY.

6.2. MeToanuyeckue yKa3aHusl M0 OPraHU3aluU CAMOCTOSITEIbHOI PadoThI

CamocTosTenbHas paboTa SBISETCS OAHUM U3 BUIOB yUeOHOMN AESITETbHOCTH 00y4YarouXcs,
CHOCOOCTBYET  pa3BUTHUIO  CaMOCTOATENBHOCTH, OTBETCTBEHHOCTH W  OPraHW30BAaHHOCTH,

TBOPYECKOTO MOJIX0/1a K PEIIEHUIO MPo0sieM y4eOHOT0 U MPOPECCHOHATBHOTO YPOBHSI.

AyIII/ITOpHaH CaMOCTOATCIIbHaA paGOTa 1o yqe6H0171 AUCHUIITIMHE OCYHICCTBIIACTCA Ha

y‘-Ie6HBIX 3aHATUAX IO HEMMOCPEACTBCHHBIM PYKOBOACTBOM IPCIIOAABATCIIA U 110 €ro 3a/laHUIO.

BHCay,ZlI/ITOPHaﬂ CaMOCTOATCIIbHAA pa60Ta BBIIIOJHACTCA TI0 3aJaHUIO MPCIIOJaBaTCIIA 0e3

€T0 HEIMMOCPCACTBCHHOI'O YUaCTHUA.

Buns! 3aganuil u1s BHEayJIUTOPHOM CaMOCTOSTENILHOW pabOThl, UX XapaKTep, YUUTHIBAThH

cnenuduKy u3ydyaeMoi yueOHOW TUCIUILIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00YYaroIIEerocs.

KOHTpOJIB CaMOCTOSTEILHOMI pa6OTBI U OHNCHKa €€ pCE3yJIbTATOB OPraHU3yCTCA KakK

€IMHCTBO JBYX (hopM:
1.caMOKOHTPOJIIb U CAMOOIICHKA 00yYaroIerocs;
2.KOHTPOJTb ¥ OIICHKA CO CTOPOHBI IIPEIOIaBaTEeIIs.

Opranuszanusi 1 pyKoOBOJACTBO ayJIMTOPHOH CaAMOCTOATEIbHOM padoThI




AynuTopHas caMmocCTosiTeNbHasi padoTa Mo JUCHUIUIMHE BBIOJIHIETCS Ha YUYEOHBIX 3aHATHIX
M0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM MPEMOaBATENS U MO €ro 33aJaHuIo.

OCHOBHBIMH BHJIaMH ayAUTOPHON pabOTHI CAMOCTOSTEILHON PAOOTHI SBISIOTCA:

- BBINIOJTHEHUE JTA0OPATOPHBIX M MPAKTUYECKUX PabOT OCYLIECTBISIETCA Ha JIaDOpaTOPHBIX U
NPAaKTUYECKUX 3aHATUAX B COOTBETCTBMM C TpadukoM yudeObHoro mpouecca. s obecriedeHus
CaMOCTOSITENIbHOM pa0oThl MpenoAaBaTeNsiMUu Pa3paldaThIBAIOTCS METOAMYECKHE YKa3aHHs II0
BBINOJIHEHUIO TAOOPAaTOPHOH /MPAaKTUIECKOH paboThI.

PaGora ¢ nuteparypoil, ApyruMu UICTOYHUKAMHU HHPOPMAIIUH, B T.4. IEKTPOHHBIMHU, MOXKET
peaIM30BBIBATHCS HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE HCTOYHUKH WH(pOpMAIUU
MOTYT OBbITh MPEACTaBICHBl HA OYMa)XHOM W/MIIM 3JEKTPOHHOM HOCHUTENSX, B TOM YHCIE, B CETU
NurtepHer.

[IpenogaBarens ¢opMynupyer Imeinb padOThl € JaHHBIM M HMCTOYHHUKOM HHGOpMAaIuH,
oTIpesieIiieT BpeMsi Ha TpopaboTKy TOKyMEHTa U (OpPMYy OTYETHOCTH.

CamMo u B3aMMOIIPOBEpPKa BBIMOJIHEHHBIX 3aJaHUN 4Yalle BCEro UCIHOJb3yeTCcsl Ha
CEMHMHApCKOM, NPAaKTUYECKOM W JpYyTruxX Buaax 3aHaTuil. IlpoOiemHas /cuTyanmoHHas 3ajgada
JOJ’KHA MMETh YeTKYI0 (OPMYIJIHUPOBKY, K HEH MOJKHBI OBITh IMOCTABJICHBI BOIPOCHI, OTBETHI HA
KOTOpbIE HEOOXOJMMO HalTH W 000CHOBaTh. KpuTepuu OICHKH TNPaBHIBHOCTH pPELICHUS
POOJIEMHOI/CUTYaIITMOHHOM 331a4U IOJKHBI OBITh U3BECTHBI BCEM 00YYarOIIMMCS.

Opranusanus 4 pyKoBOACTBO BHEayAUTOPHOH padoThI

BreaynuTtopHas camocTosTenbHas padoTa BBIMOJHSACTCS 1O 3aJaHUIO MPeroaaBaTelis, HO 0e3
€ro HEMOCPEICTBEHHOI0 Y4acTHsl.

[Ipu npenbsiBieHWH BUIOB 3aJaHUN HA BHEAYAUTOPHYIO CaMOCTOSATEIBbHYIO paboTy
pPEKOMEH/IyeTCs MCI0JIb30BaTh AU depeHnpoBaHHbI MOIXO0A K YPOBHIO IOATOTOBJICHHOCTH
oOyuaromierocsi. Ilepen BbIIIOJIHEHWEM BHEAyAUTOPHON CaMOCTOSITENIbHON palbOThI MpenojaBaTeilb
IIPOBOAMT KOHCYJIBTAIMIO C OMNPEIECIICHUEM LIENIN 3aJaHus, €r0 COJEpKaHUs, CPOKOB BBIIIOJIHEHHS,
OpUEHTUPOBOYHOTO 00beMa pabOThl, OCHOBHBIX TpeOOBaHMWIl K pe3yjbTaraM paOOThl, KPUTEpUEB
OLIEHKH, (OpM KOHTpPOJII W TepedHs JUTepaTypsl. B mporecce KOHCYNbTallMM IPENoaaBaTellb
IpeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OIIMOKAX, BCTPEUAIOIINXCS PY BHIMOIHEHUN 3a/IaHUS.

Jns  Meroauueckoro oOecredeHHs M PYKOBOJACTBA CaMOCTOATENbHON paboToil B
00pa3oBaTeIbHOM  YUpPEXJAECHUU  pa3paldaThiBalOTCSl  ydyeOHblE  MOCOOMS,  METOAMYECKHE
PEKOMEHIALMU TI0 CaMOCTOSITENIbHOM IOArOTOBKE K PAa3jMYHBIM BHJAM 3aHATHH C Y4YETOM
CHEIHAJIbHOCTH y4e€OHOW JUCHMIUIMHBI, OCOOEHHOCTEH KOHTHMHIEHTa CTYAEHTOB, O0beMa u
COJIEpKAHUSL CAMOCTOSITENIbHONU PabOThI, POPM KOHTPOJIS U T.II.

CamocTrosTenbHass paboTa MOXET OCYIIECTBIATHCS WHIAUBUAYAJIbHO WM TpyNIaMu
CTYZCHTOB B 3aBUCHUMOCTH OT LI€IH, 00beMa, KOHKPETHOM TEMaTHKU CaMOCTOSITEIbHOW PabOTHI,
YPOBHS CII0KHOCTH, YPOBHS [TOATOTOBJICHHOCTH 00YYarOIINXCS.

Bunamu 3ananuii 111 BHEayIUTOPHON CAaMOCTOSITENIbHONU pabOThl MOTYT OBITh:

- s OBJAJCHUSA 3HAHUSMHU: YTEHHUS TEKCTa; COCTABJICHHs IUIaHAa TEKCTa; rpaduyeckoe
n300pakeHre CTPYKTYphl TEKCTa; KOHCIIEKTUPOBAaHME TEKCTa; BBIMCKUM U3 TEKCTa; paboTra co
CIIOBapsIMH M CIpPaBOYHUKaM; ydeOHO-HMcCieloBaTeNlbckasi pabdoTa; HCIONb30BaHUE ayquo Hu
BUJIEO3aMKCEN, KOMIIBIOTEPHON TEXHUKU U IHTEpHET pecypcoB U 1p.;

- s 3aKperuieHus U CUCTEeMaTH3alluu 3HaHWN: padoTa ¢ KOHCIEKTOM JIEKLMHU; TOBTOpPHAs
paboTa Haj y4eOHBIM MaTepHajOM; COCTaBJICHUE IUIaHA, TE3UCOB OTBETA; COCTABJICHHE TaOIUII,
pedycoB, KpOCCBOPJAOB, TIjoccapusi Uid CHUCTeMaTU3alMi ydeOHOro MaTepuaia; H3y4YeHHe
cJIoBapei, ClipaBOYHHUKOB; OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI; aHAIUTHYECKas 00paboTka TeKcTa;
MOJIFOTOBKA COOOIIEHNH K BBICTYIUICHHIO Ha CEMUHape, KOH(PEPEHLIUU; TOITOTOBKA

pedepartos, 10KIAI0B; cocTaBieHue Ouorpaduil, 3aJaHuii B TeCTOBON Gopme U JIp.

- 11 (OPMHMPOBAHUS YMEHHUH: pELIeHHE 3ajady U YNpaKHEHWH o o0pasily; pelieHue
BapUaTUBHBIX 3aJa4 M  YINPaKHEHUH; COCTABJIEHUE CXEM; PpELICHHME CHUTYallMOHHBIX
IIPOM3BOJCTBEHHBIX 3aJa; IOATOTOBKA K JEJIOBBIM M POJIEBBIM HIPaM; IPOCKTUPOBAHUE U
MOJICIMPOBAHUE Pa3HBIX BHJOB M KOMIIOHEHTOB MPO(PECCHOHAIBHON AEATENbHOCTH, MOATOTOBKA
IPE3EeHTAlMi, TBOPYECKUX IPOEKTOB; IMOJIrOTOBKA KYPCOBBIX M BBITYCKHBIX pabOT; OIBITHO-



SKCIIEpUMEHTaIbHAasE paboTa; MPOEKTUPOBAHUE U MOJECIMPOBAHUE PA3HBIX BHJIOB U KOMIIOHEHTOB
npodeccCuoHaNbHOM NeTENbHOCTH U JP.

Hns  obecriedeHuss BHEAyAMTOPHOW CaMOCTOSTENBHOW pPabOThl 1O  AMCHUIUIMHE
npenogaBarenieM pa3palaThiBaeTcs MepedeHb 3aJaHUil Ui CaMOCTOSITENbHOM pabOoThI, KOTOPBIN
HeoOXxomuM i 3((EKTUBHOTO  YNpaBICHHS JAHHBIM BHIOM YYeOHOH JEATEIbHOCTH
oOyyJaronuxcs.

[IpenogaBaTens OCYMISCTBISIET YIIPABJICHUE CAMOCTOSATEIBHOW pabOTOM, pEeryimpyer ee
00beM Ha OJHO y4yeOHOE 3aHSATHE U OCYIIECTBIISIET KOHTPOJIb BBIMOJIHEHHS] BCEMHU CTYACHTaMU
rpymmnsl. J{ns ynoOcTBa mpernogaBaTellb MOXKET BECTH BEJOMOCTb y4eTa BBIOJHEHHS MUHHMYyMa
3aJjaHui, HEOOXOIMMBI JUIsl TOITYCKa K UTOTOBOM aTTECTAllMH 10 TUCHUILIUHE.

B mporecce camocrosTenbHON pabOThI CTYJSHT HMPUOOPETAaeT HaBBIKA CAMOOPTaHHU3AIHH,
CaMOKOHTPOJISl, CAMOYIIPABIIEHUSI U CTAHOBUTCS] AKTUBHBIM CAMOCTOSITEJIbHBIM CyOBEKTOM yueOHOU
JESTEIIbHOCTH.

CTyeHT CcaMOCTOATEIbHO OIpeAessieT PEeKUM CBOEH BHEAyAUTOPHON paboOThl U Mepy
TpyJa, 3aTpaulBaeMOro Ha OBJIAJICHUE 3HAHUSIMU U YMEHUSIMU 110 KaX/101 TUCHUIUIMHE, BBIIOIHSET
BHEAY/IUTOPHYIO paboTy MO WHAWBHUAYalbHOMY IUIaHy, B 3aBHCHUMOCTH OT COOCTBEHHOM
MOJrOTOBKH, OI0J)KETa BPEMEHH U APYTHX YCIOBUH.

EXeIHEeBHO CTYIEHT JOJKEH YAENATHh BBINOJIHEHUIO BHEAYIUTOPHOM CAMOCTOSITEIBHOMN
paboThl B CpeIHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHHHM BHEAYIUTOPHOM CAMOCTOSITENBHOM pPabOTHI CTYIEHT HMeEET IPaBo
oOpallaThecs K MPEernojaBaTelito 32 KOHCYJIbTAlMEH ¢ 1IeJbI0 YTOUHEHUS 33/1aHus, (OPMBbI KOHTPOJIS
BBIIIOJIHEHHOTO 33/1aHMUS.

6.3. MartepuaJjbl A5 NPOBeJIeHUS TEKYLIEro M MNPOMEKYTOYHOI0 KOHTPOJIA 3HAHUM
CTYAE€HTOB

v’ Ilepeuens npumepHbix 60nPOCOE U 3a0AHUI O CAMOCHOSAMENbHOU PAGOMbL

1. Kakoe ypaBHEHHE Ha3bIBaETCsl OOBIKHOBEHHBIM Au(pepeHnnanbHbM ypaBHeHHeM? [lopsaok
T depeHIMaTbHOr0 ypaBHeHHs. YTO Ha3bIBalOT pelieHneM AuQdepeHnaibHoro ypaBHeHus?

2. KaKoe ypaBHEHNUE Ha3bIBACTCs YPABHEHUEM IIEPBOIO MOPSAIKA B YACTHBIX TPOU3BOIHBIX?
ITonsTre monHOro MHTErpana. JINHeHble U HETMHENHBIE 3aa4H.

3. 'eomeTpuyeckas MHTEpIPETaLUsl ypaBHEHUS IEPBOTO NOpsIKa U ero peuieHus. [lone
HarpaBJIeHUH, nHTETrpaibHble KpuBbie O.J].Y.?

4.xaKkoe ypaBHEHME Ha3bIBA€TCsl YPAaBHEHUEM C Pa3JeIIAIOIIUMUCA IEPEMEHHbIMU? MeTox
petienus quddepeHIMaTbHOTO YPaBHEHUS ¢ Pa3AEISIOUIMMUCS EPEMEHHBIMU ?

5. KaKue ypaBHEHHUs IIEPBOTO MOPsIKA Ha3bIBAIOTCS JTMHEUHBIMU? JIMHENHBIE OTHOPOIHBIE U
HEOJHOPOIHbIE ypaBHEHM? MeToibl uX perieHus. Y paBHeHUE bepHyIu U ero pemexnne?

6. kakoe qudQepeHraIbHOe ypaBHEHHE HA3bIBAETCS OJHOPOAHBIM YPAaBHEHHEM IIEPBOTO
nopsigka? MeTozbl ero pemeHus.

7. 4To Takoe MoJHbIN nuddepenman? YpaBHeHus B MONHbIX auddepennuanax? MeToabl ux
peleHusl.

8. 4TO Takoe MaTeMaTHUYeCKasi MOJIeNb? DTalbl IOCTPOEHUS MAaTEMATUYECKOM MOJENN IIpoLecca
unu sienenus? [Ipumeps! npocteimmx Mojaenel Ha 6a3e qudepeHInaTbHBIX YpaBHEHUN TTEPBOTO
nopsiaka?

9. mpocTeiiiine ypaBHEHUS BBICIINX MOPAIKOB U UX PELIEHUS METOJOM MOHMKEHUS TopsaKa?

10. nunelinble 1uddepeHnnanbable ypaBHEHNsT BTOPOTO MOpsiiKa U uxX pemeHus? Kakue
JMHEHHbIE YpaBHEHHS Ha3bIBAIOTCSI OAHOPOJHBIMU U HEOJHOPOIHBIMU? Teopema o CTpyKType
pelIeHNs TMHEWHOTO OJJHOPOIHOTO ¥ HEOJHOPOAHOIO ypaBHEHUs? PerieHns HeoTHOpOAHOTO
YPaBHEHHS B CiIy4ac CIIEHUaIbHON IIPABOM 4aCTH, METOJOM BapHALMU ITPOU3BOJIBHBIX
MOCTOSIHHBIX ?

11. maTemaTnyeckne MoJieH Ha 0a3e ypaBHeHH BTOoporo nopsiaka? [Ipumepsr Moeneii.
KpaeBsbie 3amauu.

v Bonpocel K IK3ameHy:



1. OcHOBHBIE TOHATHS TEOPHH OOBIKHOBEHHBIX MU (PepeHIINaTbHBIX YPAaBHEHUN — MOPSI0K
YpaBHEHUs, TEOMETPUYECKAsI HHTEPIIPETALUsl YPABHEHUS U €0 PelIeHus], U T.4. Teopema
CYILLIECTBOBaHUS U €JUHCTBEHHOCTH pelieHus 3aaauu Komn.

2. AuddepeHunanbHble ypaBHEHUS IEPBOTO MOPSAIKA C pa3ISSIONIMMUICS TEPEMEHHBIMU,
CTaH/AapTHBIN BUJ U METO/IbI PEIICHHUS.

3. JIuHeitHbIe ypaBHEHUS IEPBOTO MOPSIKA-CTAHJAPTHBIMA BUI U METOJIbI PEUICHUSI. Y paBHEHHE
bepuymn.

4. Onnoponnsie nuddepeHIanbHble YpaBHEHNUS — CTAHAPTHBIN BU U METOJIbI X PEIICHHUS.

5. YpaBHeHuUs BIOTHBIX U epeHIranax-cTanAapTHBIN BU 1 METOBI UX PEIICHUS.

6.IIpocTeiire ypaBHEHUs IEPBOIO MOPSAAKA HE PA3PEIICHHBIE OTHOCUTEIBHO IPOU3BOIHOM.
Vpasuenus Jlarpanka u Kitepo-cTannapTHbIN BUJ U METO/bI UX PEILICHMUS.

7. Ilpocreiiine ypaBHEHUS BBICHIUX ITOPSAKOB-CTAHAAPTHBINA BUJI U METO/IbI UX PELICHUS.

8. JInHeliHble OTHOPOAHBIE YPAaBHEHUS BTOPOTO MOPSIKA-TEOPEMA O CTPOSHUU PELICHUS U
METO/IbI €r0 PEIICHMUS.

9.JIuneliHble HEOAHOPOIHBIE YPABHEHUSI BTOPOTO MOPsiIKa —T€OpeMa O CTPOEHUH O0ILIEro
pELICHUs] U METO/IbI PELLIEHUS BapUaluei MPON3BOJIbHBIX OCTOSHHBIX.

10. JIuneliHple HEOTHOPOIHBIE YPABHEHUSI CO CIIELIUAIBLHON MTPaBON YacThIO.

11. O0umne nmousATUs 0 cuctemax AuddepeHnnanbHbIX ypaBHeHni. HopManbHble CHCTEMBbI
Qg depeHIraIbHbIX ypaBHEHUH.

12. KpaeBble 3amaum [uid JIMHEWHBIX ypaBHEHUI BToporo nopsaka. Knaccudukarnms
KpaeBbIX 3aJjau-JIMHENHasA, OTHOPO/IHAs U HEOJHOPOIHAs KpaeBas 3ajaya.

13.ITpubmxeHHOe HHTErpUpOBaHUEe cCUCTEM TuddepeHINaTbHBIX YPaBHEHUN U YpaBHEHHIA
BBICHINX MOPSIIKOB. MIHTerprpoBanue nuddepeHinaibHbIX YPaBHEHHH ¢ TOMOIIBIO PSIOB.

14. Tudddepennnansapie ypaBHEHHS B YaCTHBIX MPOU3BOHBIX IIEPBOTO MOPsIAKA. Y paBHEHUS
JIMHENHbIE OTHOCUTEIBHO MIPOU3BOIHBIX (YACTHBIE CIIydal HUHTETPUPOBAHUA).

KouTpoJibHble 1 HHAMBHAYAJIbHBIE 3aJaHUS
OO0pa3ubl HHAUBUAYAJBHBIX 3aJaHUI



JAuddepennuaibubie YypaBHEeHH NEPBOIo MOPSAKa

1. C nomomipio U30KIMH N300pa3UTh CXEMAaTHUECKHU pEIICHUE YPaBHEHHS
2(y+y)=x+2.
2. Pemwurts YpaBHCHU:, IIPpU HGOGXOI{I/IMOCTI/I CBCIA UX K YPAaBHCHUAM C pa3ACiIAOIIUMHACA
MNEPCMCHHBIMU

2 i
1. (X} +2x)y*dy = xdx; 2. dy = 4/i—){zdx; 3. yV: Xcos?Y;

4, yx%e¥ =e7,y(1)=0; 5. 2(x+y)dy+(3x+3y-1)dx=0, y(0) = 2.
3. PemuTh OAHOPOIHBIC YpaBHEHUS
1. Xy —y?=2x% 2. xy'=y(Iny—Inx); 3. xydy—y?dx = (x+y)?e Y*dx;
4,y = w; 5. (y*—3x*)dy +2xydx =0, y(0) =1.
4x-y-3
4 Pemuts YpaBHCHU, IIpU HCO6XOI[I/IMOCTI/I CBEIA UX K JIMHENHBIM
1.y +2xy= xe‘xz; 2. 2ydx+(y*—6x)dy =0; 3. xy' = y+x°COSX;
4 (2 -1)y —xy=x*—x,y(2) =15 5. y'+2xy =xe* sinx, y(0) =1.
5. Pemuts ypaBuenue bepuynu
1Ly =xy—xy; 2 xy+2y=x"y; 3.2(xy'+y)=y’Inx, y(1)=2.

6. PemuTh ypaBHeHHE B IOJTHBIX AuddepeHnnanax

2 3 3
3X :—de: 2X +x3;+2y dy.

1. (y+%)dx+(x+%)dy =0; 2.

7. HaiiTu MHTErpUpyOIUI MHOKUTEIb U 001Iee pellieHre ypaBHEHUs
(x> +y* +2x)dx +2ydy = 0.

8. OmpenenuTth TUT ypaBHEHUS U YKa3aTh CIIOCOO €0 PEIICHUS:

1. xy' —xe¥ =2; 2. xydx+(x+1)dy=0; 3. xy'+3xy® = 2y;

4, dy+@By—-e*)dx=0; 5. (xX*+y?)dx+2xydy =0.

9. Haiitu obee u ocoboe (eciu OHO CYILIECTBYET) PEIIeHUs] YpaBHEHU I

(P X)X+ (Y2 =x3y)dy =0; 2. xy'+y=Yy* 3. (y*-3x*)dy+2xydx =0;

|

4.y = X(1+In y—Inx); 5. xeyzdx+(x2yey2 +2y)dy =0.

X
10. Pemmts 3amauy Komm
S _2, ' — y-2n-2X2 1.
1 y'+ -y = = ¥Y(0)==; 2.3y’ +2xy=2xy e ,y(0) =1
1+X 1+Xx 3

3. ydx = (3ycos2y—2y’sin 2y —x)dy, y(16) = 7.
11. Pemmuth ypaBHEHUs
Ly=x+y-=Iny; 2. x[(y)*-11=2y; 3. y=xy/'~(y)"

JuddepeHunanbHbie YPABHEHUS BBICIIUX IOPSAIKOB

1. Pemmtsb ypaBHEHHUS, TOHU3UB X HOPAIOK
Ly"+2xy'=0; 2. (y-1)y"=2(y)*
3. y"+3yy'=0; 4 yy'=2x(Yy)% y(2) =2, Yy(2)=0,5.
1. Haiitu obuiee peuienue ypaBHEHUS
1. y'-2y'+4y=0; 2. y"+6y'+9y=0; 3. y"+4y=0.
2. Pemmts 3agauy Kommm



L3y"-2y'-8y=0,y()=Ly(1)=2 2 y"+y=0.y()=2y()=1
3. Haiitu olee pemieHue ypaBHEHUs
2y"+y' -y =1(x),
€Cclin
1 f(x)=3x"-1; 2. f(x)=3e; 3. f(x)=2sinx; 4. f(x)=e"cos2x.
4. Haiitu pemenue 3anauun Ko

T\ _ L,y 1
Y(Z)—Z,Y(Z)—E,

y”_{_ly—lz
4° 472’

Metojamu Jlarpanska u Komm.
5. Haiitu obmiee pemenue

1. y"+5y"+7y' +3y = (16x+20)e*; 2. y¥ —y" =5(x+2)%
3. (4x+3)’y"+(4x+3)y’'-16y=0; 4. xX’y"-3xy’'+3y=-Inx.

Cucrembl 1uddepeHunaNbHbIX YPABHEHHI
1. Haiitu perneHust TMHEHHBIX CUCTEM

1){)’(:—8x+4y o {)‘(:6x+5y x(0)=0

y =3x-4y y=-x+2y  y(0)=L1.
3 X=5Xx-2y 4 X=6Xx+4y+2t
y=2x+y y=—x+10y—1
2. Pemuth cucremy muddepeHanbHbpIX ypaBHeHHI MeTo1oM Jlarpanxka
X'=—4x+Yy,
"= —6X+ Y+ :
y ST e

3. PemmuTh pazHpIME MeTOIaMH (MJIM METOJIOM HCKIIFOUYEHUH, WM METOI0M Diiyepa, WiH
MaTPUYHBIM METOZOM) JIB€ CUCTEMBI U depeHInalbHbBIX ypaBHeHU X' = AX, rie

3 1 -1) 4=1, 0 1 0)A4=-2
1) A=| 2 2 -1[,4,=3, 2 A=|-4 -4 0| A4=-2
2 1 4) 4,=5 2 1 2) p=2

3amucarh MaTPUIAHT KaKIOW CHCTEMBI W HAWTH WX (QyHIAaMEHTAJIbHBIE CHCTEMBI
peLICHU.
4. Pemuts cucreMy nuddepeHIanbHbIX ypaBHEHUI
X'—y"+y'+x-3y =0,
4y" —2x" —x'—=2x+5y =0.
Obpa3ybt KOHMPOTILHBIX 3A0AHUTL

KonTpoubHnasi padora no teme «/{uddepennnanbubie ypaBHeHHUs IEPBOro MOPAIKa»
Bapuanr Ne 1

|. OnpenenuTh TUI U HATH 001IME pelIeHHs] TaHHBIX YpaBHEHH:

1 (y+yInx)dx— (x—xy)dy =0.

2 y+ 2X y= 2x2
1+x2 1+x2




2

3. (xy2 + i)dx + (x2y —X—)dy =0.

2 3

y y

1. HaliTu yacTHbIe pemeHust
1. xy'— y:xtg(%j, y@) =1.
2. eYdx= (2y - xey)dy, y(-1) =0.
KonTpoabHnas padora no teme «/Iunddepennuanbupie ypaBHeHHs BbICIIHX MOPSIKOBY»
Bapuant Nel

.OnpeaenuTs TUN ¥ HATH 00IIHe pelIeHUsI JAHHBIX YPABHEHMIi:
1Ly =y +Xx.
e X
2. y"—2y'+ yZF
Il.Pemuntsb 3anauy Kommn:

1 WHY)=0.yO)=1y@®=1
2. Y'Y =e"+2x y(0)=1y'(0) =1

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJIeTa
buner 1
JAudppepennuaibabie ypaBHEeHUS
1. Ompenenenue u cnoco0 pemenus aupdepeHuuanIbsHoro ypaBHeHus bepayiim.
2. CucteMbl TMHEHHBIX OJTHOPOIHBIX U HEOAHOPOAHBIX MU (HEepEeHITHATEHBIX YPAaBHEHHH C
HOCTOSIHHBIMHU K03 purimernramu.

3. Haiitu o6mmee pemenne ypapuenus x°y' —cos2y =1.

4. Ilo Buay paBoil 4aCTH U KOPHSAM XapaKTEPUCTUUECKOT0 YPAaBHEHHMS 3allMCaTh YaCTHOE
perenne ypaBHenus )" + y = 4xCOSX.

5. Haiiti yacTHOE pellleHHe ypaBHeHHs ) = 2\/; Inx, y(e) =1.

Konumponws oceoenusn komnemenyuil

Ne Bug xonTposs KonTponupyemslie Komnerenmuu,
o\ pazzensl KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Pasnen 1-Pasnen 3 B 3-m YK-6, OIIK-1
KOHTp.paboTa(rpoBepka u cemecTpe
OIICHKA)
2 [TecrupoBanue. [Togroroska Pasnen 1-Pasnen 3 B 3-m YK-6, OIIK-1
TECTUPOBAHUIO (OLIEHKA cemecTpe
pEe3yIBTATOB)
3 | CamocTosITeNnpHOE pPEIICHUE Pazgen 1-Paznen 3 B 3-m YK-6, OIIK-1
MIPaKTUYECKUX 3a1laHUN CEMECTpE
(ayautopHast)
4 Teopernueckwnii Tect Pasnen 1-Pasnen 3 B 3-m VK-6, OIIK-1
cemecTpe
5 DK3aMEH BO TPEThEM Pasnen 1- Paznen 3 VYK-6, OIIK-1
cemecTpe




7. YuyeOHO-MeTOAMYECKOe W MaTepHATbHO-TEXHHYECKOe olecrnedyeHUue AUCHHUIIMHBI
(monyas) Anddepennuaibubie ypaBHeHUs

IlepeyeHb OCHOBHOM M JOTIOJIHUTEIHHON Yy4eOHOW JIUTEpaTyphl, HEOOXOIUMOMN JJIsi OCBOCHUS
JTUCIUTIIUHBI (MOyJis1) AuddepeHnraibHble YpaBHCHHS.

K ocHoBHOI (00s3aTeNBbHOM) TUTEpAType OTHOCATCS Y4eOHUKHU, ydeOHBbIC MOCOOus, yaeOHO-
MeTouYecKas JMTeparypa W MOHOrpaduu, U3ydeHHE KOTOPBIX SBJISETCS OO0s3aTENbHBIM s
OBJIAJICHUS 3HAHUSAMU B IIOJIHOM 00bEME 110 TUCLUIUIMHE B COOTBETCTBUU C IaHHOM nporpammoit. K
OCHOBHOI1, IIPEX/Ie BCEro, OTHOCUTCS JUTepaTypa, umeronias rpud MunuctepcTsa o0pa3oBaHus U
Hayku Poccuiickoii ®enepanyu win Y4ueOHO-METOIUYECKOTO OOBEAUHEHHS, PEKOMEHIYIOIINX
U3JIaHUE K UCTOJIb30BaHUIO B yueOHOM mporecce. B crircke OCHOBHOM JIUTEpaTyphl YKa3bIBaeTCs HE
0osiee MATH MCTOYHHMKOB, MMEIOLIUXCS B JIOCTATOYHOM KoyindecTBe B ¢onae Oubmmorexu. Ecnm
JIOCTYIHA 3JIEKTPOHHAs Bepcusl Y4eOHUKOB, Y4eOHbIX MOcoOMi U T.A., CIEAYyeT yKa3aTb JUIsl HUX
pEeXUM J0CTyIA.

K nomonHuTenbHON OTHOCUTCS JUTEpaTypa, peKOMeHIyemas OakaiaBpaM, Marucrpam JUist
CaMOCTOSITEIFHOTO M3yYSHHs TIPU BBINIOJHEHUU KYpCOBOTO MpOEKTa (paboThl), y4eOHONH HaydHO-
UCCIIEIOBATENIbCKOM paboThl, MpH HamucaHuu pedeparoB, AN TOATOTOBKA K CEMHUHApaM,
IPAKTUYECKUM 3aHATHUSM, Ja0OpaTOpHbIM paboTaM W APYTUM yUEOHBIM 3aHSTHUSIM, a Takke s
yIayOJIeHus U pacliupeHus 3HAaHUH 10 TAHHOW JUCIMUILTHHE.

Bce UCTOYHMKM B OCHOBHOM M JOIOJHMTEIBHOM JIMTEPATYpE JAKOTCA C  IOJHBIMU
OoubnuorpaguuecKUMy OMUCAHUSMHU B COOTBETCTBHM C POCCHUUCKMM WIM 3alaJHbIM CTaHIapTaMu
odopmIieHuUs.

7.1. YueOHas JuTeparypa:
OcHoBHas JiMTeparypa:

1. Mameees H.M. MeTo b1 MHTETPUPOBAHHS OOBIKHOBEHHBIX MU (GEpEeHIINATBHBIX YPaBHEHHH. -
M. Bricmias mikoina, 1962.

2. Cmenanos B.B. Kypc muddepennmansasix ypasaenuid. - M. TUTTIL, 1952.

3. Onwvceonvy JI.O. lnddepeHnmanbable ypaBHEeHHUs U BapualmonHoe ucuucienue. — M.: YPCC,
1998.

4. Ilonmpseun JI.C. OGbIKHOBEHHbIE TU(depeHanbHble ypaBHeHus. — M.: Hayka, 1983.

5. [Ilemposckuii U.I'. Jlekiiuu 1o Teopuu OOBIKHOBEHHBIX AU (EepeHIInanbHbIX YpaBHEHUNH. —
M.: U3a-80o MI'Y, 1984,

6. Tuxonos A.H., Bacunvesa A.B., Cseewnuxos A.I'. Jluddepennmanbapie ypaBHeHUus. — M.:
®uzmaraur, 2002.

7. Aeagponos C.A., I'epman AJl., Mypamosa T.B. Iluddepenumansupie ypaBHeHUs. — M.:
MI'TY, 2004.

JdonmosHuTeIbHAS JIUTEPATYpPa

1. Kysueyos JI.A. CoopHUK 3agaHuil o Beicieil maremMatuke. — M.: B.I11., 1994.

2. @uaunnos A.@. CO0pHUK 3a/1a4 110 quddepeHmraibHbpM ypaBHeHusM. — M.: PX]JI. - 2000.

3. Kpacnos M.JI. OObIKHOBEHHBIC AU(depeHInaTbHBIe YpaBHeHHs (yaeOHoe mocobue). — M.:
B.II., 1983. — 127.

4. Bacunvesa A.b., Meoseoes I''H., Tuxonoe H.A., Ypaseunvouna T.A. Juddepennnanbapie u
WHTETPAIbHBIE YPaBHEHHS, BapHAIlMOHHOE WCYHCICHHE B MpHUMepax W 3afadax. — M.:
®duzmataur, 2003.

5. Mameees H.M.COOpHUK 3amad M YOPaXHEHHH TO OOBIKHOBEHHBIM UG (hepeHIIMaTbHBIM
ypaBHeHUsAM. — MH.: Beiciias mkona, 1987.

6. Jlanxo ILE., Ilonosé A.I'., Koowcesnuxosea T.Al. Briciias MaTemMaTHKa B YHOPaKXHEHUSX U
3amadax. — M.: Beicmmas mkoira, 1980.

7.2. UnTepHeT-pecypcehl
1. ®epepanbusbiii nopran http//edu.ru

2. Dnextponnbie katanoru Hayunoit oudauorexu JAI'Y http//elib.dgu.ru



7.3. IIporpammHoe obecnieueHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue

B opranumzamuu yueOHoro mporecca HeOOXOAMMBIMH SIBISIFOTCS CPEICTBA, 00ECIeUMBAIOIINE
ayJIMOBU3YAJIbHOE BOCIIPHTHE y4eOHOro marepuaia ( CrenUalM3upOBaHHOE JIEMOHCTPAIMOHHOE
000py1I0BaHuUe):

1./locka u men (uau 60J1ee COBPEMEHHBIC aHAJIOTHUH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIC TEXHOJIOTUU

3.MUKpPO(GOH ¥ COOTBETCTBYIOLIME YCTAaHOBKM (Ui pabOThl B OONBIIMX AayAUTOPHIX C
MHOTOYUCIICHHBIMU TPYTIIIAMHU CTYICHTOB).
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