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1. lean ocBOeHMS TUCHMIIIUHBI
Llenpto ocBOeHHs IUCHMIUIMHBI (Monyisi) «uddepeHunansubie  ypaBHEHHSD

dbopMupOBaHUE U Pa3BUTHE y CTYACHTOB IMPO(ECCHOHATBHBIX U CIEHUATbHBIX KOMIIETEHIUH,
Oaze TEOPETUYECKUX U  TMPAKTUYECKUX
MaTeMaTUYECKOTO allapara OCyIeCTBIATh MPO(hecCHOHANBHYIO NesTeIbHOCTE. DopMUpOBaHUe

ABJISACTCA

MO3BOJIAIOIIMX UM  Ha OCBOEHHBIX OCHOB
COBPEMEHHBIX TEOPETHYECKHX 3HaHWM B 00JacTU OOBIKHOBEHHBIX UG depeHInaTbHBIX
YpaBHEHUHW U TMPAKTHUYECKUX HABBIKOB B PEUICHUM U HUCCICAOBAHUU OCHOBHBIX THUIIOB

OOBIKHOBEHHBIX JH(PepeHINATbHBIX YPABHEHNUN U UX CUCTEM.

IlepeuyeHb npodeccuoHATbHBIX CTAHAAPTOB, 0000LEHHBIX TPYAOBbLIX (GVHKIMII U TPYIOBbIX

GYHKUMI, COOTBETCTBYIOIIMX NPO(ECCHOHATbHOM 1eATeJIbHOCTH BLINYCKHUKOB

HaumenoBanue nokymeHTa Kong Hamvmenosanne 6a30Boi TPYIIBI, TOIHKHOCTH

(mpodeccun) MIH CIIEUATHFHOCTH

OK3 2320 [IpemomaBaTeny B cpegHEH MIKOJIE

2340 [IpemomaBaTeny B cUCTEME CIIEIHATBEHOTO

o0Opa3oBaHUs

01.001 [Tpodeccuonanbupiii crannapt «llemaror (memaroruyeckasi JESITCIBHOCTh B

cdepe OIIKOIBHOI0, HayalbHOTO OOIIEro, OCHOBHOI'O OOILEro, CperHEro
oOuiero obpazoBaHusi) (BOCHUTATENb, YUUTENb)», YTBEPKICHHBIA MPUKA30M
MunuctepceTBa Tpy/ia U couuanbHoM 3amuThl Poccuiickoit denepanun ot 18
okTsi0psa 2013 r. Ne 544u(3apeructpupoBaH MMHHCTEPCTBOM IOCTHULIUU
Poccuiickoit ®eneparnuu 6 nexadbpst 2013 r., peructparuonnsii Ne30550), ¢
MU3MEHEHUEM, BHECEHHBIM IPHKa30oM MMHHCTEPCTBA TpyJa M COLMAIBHON
3auuThl PO ot 5 aBrycra 2016r.Ne422n (3apeructpupoBaH MUHUCTEPCTBOM
foctuimu PO 23 aBrycra2016r., peructpanmonnsiii Ne 43326 )

[lepeuenr  mpodeCCHOHANBHBIX  CTAHIAPTOB,  COOTBETCTBYIOIIUX  MPOGeCCHOHATHHON
ACATCIIBHOCTHU BLIHyCKHI/IKOB, OCBOHUBIIINX nporpaMMy 6aKanaBpI/IaTa 10 HaHpaBJ'ICHI/II-O
noarotosku 03.03.02 dusuka:

Obnactb Tunsl 3anau 3agaun OOBeKTHI

npodeccuoHanbHOW  |MpodeccnoHaNTbHON npodeccroHanbHOM npo¢eccCHOHAIBHOM

JEeSTETbHOCTH JESITEIbHOCTH JEATeIbHOCTH JeSITeTbHOCTH (MITN

(o Peectpy 00J1aCcTH 3HAHMS)

Muntpyna)

01 O6pa3zoBanue Ilemarornyeckuii Pazpabotka u OO6pa3zoBarenbHble
peanuzanus MPOrpaMMEbI 1
00pa3oBaTeNbHBIX o0Opa3oBaTeNbHBIN
nporpamm CIIO u MIPOLIECC B CUCTEME
nporpamm 10 CIIO u 10

06 Csss3b, Hayuno- Hccnenosanue, Nudopmanmonabie
MH(POPMAIMOHHBIE M | MCCIIEOBATEIbCKUAN pa3paboTka, MIpoOLCCChl,
KOMMYHHKAIHOHHbI BHEJ[pEHUE U TEXHOJIOTHH,
¢ TeXHONOMII COIPOBOKICHHE CHCTEMBI U CETH, UX
MH(POPMALMOHHBIX UHCTPYMEHTAJIbHOE
TEXHOJIOTUH U cucTeM | (IpOorpaMMHOE,
TEXHUYECKOE,
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OpraHU3aIMOHHOE)
obecrneyenue,
CrocoObI 6 1
METOIbI
MPOSKTUPOBAHHSI,
OTJIAJIKH,
MIPOU3BOJICTBA U
JKCIUTyaTaluu
UH(POPMALIMOHHBIX
TEXHOJIOTHH 1
CHCTEM B
Ppa3IUYHBIX
00J1acTsIX u
chepax mudpoBoi
9KOHOMUKH

2.

JucnunnuHa

Mecro nucunminunbl B cTpykrype OIIOII 6akanaBpuara

«JInddepeHnmanbHbie

YpaBHCHUS»  BXOOAUT B

06H3aTeJ’IBHYIO qaCTb

JUCLHHMIIIIMH MaTEMAaTHYCCKOI'O ITHKIJIA. SBmsercs OAHHUM M3 HAYAJBbHBIX Pa3ICJIOB COBpGMCHHOfI
MAaTEeMAaTUKH U UI'PACT BAKHYHO POJIb B OCO3HAHHOM OCBOCHHU APYIUX MATCMATHYCCKUX U
MNPUKJIAAHBIX AWUCHUILIMH, TaK KaK MCETOJbI an(iﬂbepeHuHaanmx ypaBHeHI/Iﬁ HaxogsaT CaMo€
IIUPOKOC MNMPHUMEHCHUC BO MHOI'MX HAYyKaxX, Ha HepBbIﬁ B3rjiia, BE€CbMa OTAAJICHHBIX OT
MaTeMaTHKU. OTa JUCHUIINIMHA BMECTC C MATCMAaTHUYCCKUM aHaJIM30M, Teopneﬁ (1)YHKIII/II/I

KOMIUJICKCHOH  NepeMEHHON  sBIAIOTCS  (YHIAMEHTOM, Ha KOTOPOM  CTPOMTCS  BCS
MaTeMaTHyecKas HayKa.
Juddepenumanbaple  ypaBHEHHs MPENUIECTBYIOT — AucHUIUIMHAM:  «MHTerpaabHbIe

YpaBHCHHUA W BapUAlMOHHOC HCYUCIICHHUCY,

CTaTUCTHKa», «TeOpI/I}I (I)YHKLII/H/I KOMIIJICKCHOT'O IICPEMCHHOT'O» U IIP.

«Teopust BEpOATHOCTM H MaTEMaTHYECKast

3. Pe3yabTaThl 0OCBOCHUS AMCHUILINHBI (Moay.isi) [luddepeHnnaibabie YypaBHeHUs

Hpouecc HU3YUYCHUS OUCHUIUIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/Ie QJICMCHTOB CJICAYIOMIUX

komrieteHmii B cootBercTBrH ¢ ®I'OC BO mo nanHOMy HampaBJIeHHIO:

nHpopManuu oTiMyYaeT (HaKThl

Kog Haumenosanune WNHaukaTop AOCTHXKEHUS B pesynbrare ocBoeHus
KOMIIETEH- KOMIIETEHIIUH KOMIIETEHIIUU JUCIUIIAHBI
UU 00yYaromuncs 10JKeH:
YK-1. Criocoben VK-1.1. Ananusupyer 3agauy,| 3HaTb:
OCYILECTBIISATh BbIJIETISIS ee 6a3oBele| Llenu u 3a7aun HayYHBIX
MIOMCK, KPUTHYECKUH| COCTaBISIOLIUE; HCCIIEIOBaHMM 110
aHamm3 u cuHTe3| YK-1.2. Omnpenenser,| HanpaBICHUIO
uHopManuy, UHTEPIPETUPYET U PAHKHUPYET| IEATEIBLHOCTH, Oa30BbIe
NPUMEHSITh uH(popmManrio, TpeOyemyro Uil MPUHIMIIBI K METOABI UX
CUCTEMHBIN TOIXO peleHus IIOCTABJIEHHOW| OpraHu3alyu; OCHOBHbIE
Ui pellIeHus1| 3a1auu; HMCTOYHUKU HAyYHOU
nocraBieHHbIX 3a1au | YK-1.3. OcymectBisier mouck| nHpopmanuu u
uHpopMaluuu JuUIsl  peulieHus]| TpeOoBaHUS K
IIOCTAaBJIEHHOW  3aJaud 0| MpPEICTaBICHUIO
pa3IMYHBIM TUIIAM 3aMIPOCOB; | MH(OPMAIMOHHBIX
VYK-1.4. [Ipn 00paboTKe| MaTepHaIOB; CIIOCOObI

oTpe/IeJICHUS] BUJIOB U




OT MHEHMW, HWHTEPIpPETALNi,
OLICHOK, bopmupyer
CcOOCTBEHHBIE MHEHUS u
CY)KIECHHUS, apryMeHTHPYET

CBOM BBIBOJIbI U TOUKY 3PEHUS;
YK-1.5. PaccmaTpuBaet u
MpeaJiaracT BO3MOKHBIC
BapHaHThI PEIICHUS
IIOCTaBJICHHOM 3a7a4uu, OI[CHUBAs
UX TOCTOMHCTBA U HEJOCTATKU.

TUTIOB
npoheccuoHaIbHBIX
3azad4,
CTPYKTypUPOBaHHE
3a/1a4 pa3aIuyHbIX
rpynin, GopMyIrupoBKa
W3BECTHBIX
YTBEPKICHUM,
CJIEACTBHUI U3 HUX
YMmers:

CocraBnsTh 001mHiA
11aH pabOoThI 11O
3aJIaHHO Teme,
npeyaraTh METOAbl U
crocoObI 00paboTKH
pe3yNbTaToB, IPOBOIUTH
MCCJICIOBAHUS TIO
COTJIACOBAaHHOMY C
PYKOBOJHTENEM IIIaHY,
IPEJICTABIISTh
MOJTyYEHHBIE
pe3yabTaThl, BHIOUPaTh
HaubOoee 3 pexTuBHBIC
METOIbI PEIICHUS
OCHOBHBIX THIIOB 3a]1a4,
BCTPEUAIOIIUXCS B

MaTeMaTHKe.
OIIK-1 OIIK-1. Cnocoben OI1K-1.1. Bnanets:
MPUMCHSITh 3HATh: OCHOBEI MATEMATHKH, CHCTEMATUYECKUMHU
€CTECTBEHHOHAYYHBIE U (DU3UKH, BBIYHUCIUTEIBHON 3HAHUAMH II0
OOIIeMHKEHEPHBIE TEXHUKHU ¥ POTPAMMHPOBAHUS. | HAIPABICHUIO
3HAHHS, METOMBI OIIK-1.2. JIEeATEIIbHOCTH;
MaTeMaTHYECKOTO 'YMeTh: pemaTh CTaHJapTHEIC yTIyOJICHHBIM 3HAHUSMU
aHalln3a u npodeccroHaNbHbIE 3a/1a4H C 10 BHIOpAHHOM
MOJIeTTUPOBAHUS, MPUMEHEHHEM HaNpPaBIEHHOCTH
TEOPETUIECKOTO U €CTECTBCHHOHAYUYHBIX U MMOJArOTOBKH, 0a30BBIMU
AKCIIEPUMEHTAILHOTO  (0OIIEMH)KEHEPHBIX 3HAHUH, HaBbIKaMU TPOBEACHHUS
HCCIIEIOBAHUS B METO/IOB MATEMATHYECKOTO Hay4JHO-
npo(ecCHOHANBFHOM  [aHAIHM3a U MOJACITUPOBAHUS. HCCIIEIOBATEIbCKUX
JeSITEIIbBHOCTH pabot 1o

NIPEUIOKEHHON TEME.

4. CTpyKTypa M coJep:kaHue TuCHUIINHBI (MoayJs) JuddepenunanbHbie ypaBHeHUsI
4.1. CTpyKTYpa AMCUUILIHHBI (MOLYJIS1)
OO01mmast TpyZ0E€MKOCTh AUCITUTUTNHBI COCTABIISIET S 3aueTHbIe enuHuIb], 180 yacos.

Bun yyeoHoii padoTnl

Bcero

IHopsinkoBbIil HOMep

ceMecTpa

4




OO0wiast TpyA0EMKOCTb AUCLHUILIMHEL BCETO (B 3.€.), B
TOM 4HCJIe:

53.e.
180 yaca

53.e.
180
yaca

KypcoBoii mpoekr (pabota)

AyIUTOPHBIC 3aHATHS BCETO
(B akax. yacax), B TOM YHCIIC:

68

68

Jlexun

34

34

[IpakTHuecKue 3aHATHsI, CEMUHAPBI 34

34

JlaGopaTopHsie paGOTHI

YuCJIC:

CamocrosTenpHas paboTa Bcero (B akaa. gacax), B TOM 85

85

KCP

DK3aMeH

27

27

O01mas TpyA0eMKOCTh AUCITUTUTAHBI 180

180

Ne/

HanmenoBanue
paslienoB U TeM
JUCIUTUIAHBI (MOTYJIS)

ceMecTp

Buiel yueOHOit paboThl, BKITIOYAsk CAMOCTOSTEIIBHYIO
paboTy CTyIEHTOB M TPYAOEMKOCTH (B Jacax)

AynutopHas pabora

CamocrosTeabHas

pabota

DOopMBI TEKYIIETO

KOHTPOJISl yCTIEBAEMOCTH
(o HexensAM ceMecTpa).
DopMBI IPOMEIKYT. ATTECT

JICKIUH
[Ipakr. 3aHsaTHS
Jlabopar. 3aHsTHS
Jp.BupI KOHTaK. pad.
Kypcos. pa6(.mpoekr)

BCETO
Rcera

HOHFOTOBK& K 3K3.

Hpyrue Buabt

CobGecenoBanue

Konokruvm
TTnorenka TecTor
IIposepka pedepara
IInorenka acce u

Kypcogas pabora

Pazgea 1.
JAu¢ppepenuunaibubie
ypaBHeHus1 1-ro
NOpsAKA

6

(o)
w
N
w
N

N
w

| IIpoBepka KOHTp.pab

1.1

3agauu, TpUBOIAIINAECS K
muddepeHanTbHBIM
ypaBHEHUSIM (YacTHBIC
pelieHus, oOIIHii
UHTErpai, olmme
peleHus, nojue
HaIpaBJIeHUH,N30KIHHbI)

1.2

YpaBHeHus €
pa3IensoImUMHI
MepEMEHHBIMU

1.3

OnHopoaHsbie U
MIPUBOJIAIINECS K HUM




YpaBHEHUS

1.4

JIuueiinbie ypaBHeHUA 1-
ro nopsiaKa

1.5

VYpaBnenue bepnyium

1.6

VYpaBHEHHE B MOJHBIX
muddepennmranax.
WNHTterpupyromui
MHOXHTEJb

1.7

Teopema Kowm s
YpPaBHEHUH MIEPBOrO
nopsiJika

1.8

YcTaHoBieHUE
JOCTATOYHBIX yCIIOBUU
CYIIECTBOBAHUS U
€IUMHCTBCHHOCTH 3a7a4yu
Komu

1.9

MeTobl HaX0XICHUS
0COOBIX pPEIICHHI

1.10

YpaBHeHus,
HepaspeLICHHbIE
OTHOCHUTEIIBHO
IIPOU3BOIHOMN

Pasnen 2.
JAudppepennuaibubie
YPABHEHHUS BBICHIHUX
NOPSAKOB

14

15

2.1

Juddepennmanbapie
YpaBHEHHUSI BBICIITUX
TOPSIIKOB (pa3pemnMble B
KBajparypax, QyHKIUs
Komm, ogHopoHbIE 1
0000111€HHO-0/THOPOTHBIE
ypaBHEHUs)

2.2

OO61mmas Teopusi ypaBHEHU I
N-TO TOpsAKA C
IIOCTOSAHHBIMU
kodpurmenTamu




2.3

Heonnoponusie 2 3
ypaBHEHUs 2-TO MOpsJIKa

2.4

Kpaessbie 3anaun. 3agaua 2 3
[Hrypma — JInyBumis

Pa3znen 3 Cucremsl 6 12 15 7
JIMHEMHBIX
auddepeHHAIBHBIX
YPaBHeHUil

3.1

OOmast Teopusi JTHHEHHBIX 2 4
CHCTEM
muddepeHInanTbHBIX
ypaBHEHUH

3.2

Cucrembl TMHEHHBIX 2 3
yYpaBHEHUH C
IIOCTOSIHHBIMU
KodppunreHTaMu

3.3

[TonsTue o 2 5
g hepeHIMATBEHBIX
YPaBHEHUAX B YACTHBIX
MPOU3BOAHBIX. JIMHEIHBIE
YPaBHEHUS B YACTHBIX
MPOU3BOJHBIX 1-rO
ropsiiKa

KypcoBas paboTa

KOHCy/bTaunn

DK3aMeH

27

4.2. Copep:kanue IUCUHITUHBI(MOYJIs1)

Paszpnen 1 Indpepennuanbubie ypaBHenus 1-ro nopsiaka

Tema 1.1.: 3agaun, npuBojsmMecs K AuddepeHrnanbHbIM YpaBHEHUAM (4acTHBIE PELICHHUS,
o0t uHTErpa, odlMe pereHus, nojie HanpaBieHU, U30KJIUHBI)

Tema 1.2.: YpaBHeHUS C pa3aesaOIIUMU IEPEMEHHBIMU

Tema 1.3.: O1HOPOIHBIE U NPUBOAAIINECS K HUM YPAaBHEHHS

Tema 1.4.: Jluneitnsle ypaBHeHuUs 1-ro nopsaka

Tema 1.5.: YpaBuenne bepuymim

Tema 1.6.: YpaBHenue B noyHbIX auddepenpanax. HTerpupyomumii MHOXXNTENb

Tema 1.7.: Teopema Ko nist ypaBHenu#t 1-ro nopsiaka

Tema 1.8.: YcraHoBIEHNHE JOCTaTOUHBIX YCIOBHI CyIIECTBOBAHUS U €AMHCTBEHHOCTH 3a/1a4u
Komm

Tema 1.9.: MeTobl HAXOXKACHUS 0COOBIX peIIeHUI

Tema 1.10.: YpaBHeHUs1, HEpa3pEIICHHBIE OTHOCUTEIIBHO MPOU3BOTHOM

Pa3nea 2 /IndepeHnnanbHble ypaBHEHHUS BHICIINX OPSAIKOB




Tema 2.1.: JlubdepeHunanbHble YypaBHEHHUS BBICHINX TMOPSAKOB (pa3peuniuMble B
KBazparypax, pynkius Komu, oqHopoaHbie 1 00001IEHHO-0THOPOJHBIC YPAaBHEHUS )

Tema 2.2.: OOmias Teopusi ypaBHEHUM N-TO TOPsIKA C MOCTOSHHBIMU KOdhOUIIECHTaMHU

Tema 2.3.: Heognopoausie ypaBHEHHUS 2-TO OPsIIKa

Tema 2.4.: Kpaesblie 3agaun. 3agaua lltypma — JInyBusis

Pa3nes 3 Cucrembl JinHeiHbIX AU (epeHInANbHBIX yPABHEHUIH

Tema 3.1.: OOmas Teopust TMHEHHBIX CUCTEM TU(GEepeHITMATBHBIX YPaBHEHUIH

Tema 3.2.: CucreMbl IMHEHHBIX YPAaBHEHUHN C TIOCTOSIHHBIMH KO3 PHUIIMEHTaMU

Tema 3.3.: Ilonarune o auddepeHINATBHBIX YPaBHEHUSX B YaCTHBIX IPOM3BOIHBIX.
Jlunelinbie ypaBHEHHs B YACTHBIX MPOU3BOJHBIX 1-TO mopsiika

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTUBHBIC U WHTEPAKTHBHBIC ()OPMBI: JICKIIUU, PAKTUICCKUE 3aHATHS, KOHTPOJIbHBIC PAOOTHI,
KOJUTOKBUYMBI, 3a4eThl W OK3aMCHBI. B TEYeHHE CEMECTPOB CTYJEHTHI PEIIAlOT 3a/]auH,
yKa3aHHbIE MPETOIaBaTEeIIeM.

6. YuyeOHO-MeTOMUYeCKOe o0ecrnedyeHHe CaMOCTOSITEIbHOW PadoThl
OueHoyHble CpeacTBa /JIsi TEKYyILIero KOHTPOJIsi YyCIeBaeMOCTH,
aTTECTAIMHU 10 HTOraM OCBOEHHS AU CIHUILINHEI.

6.1. Ilian camocTosAITeILHOMH PadOTHI CTY/ICHTOB

CTY/ICHTOB.
MPOMEKYTOYHOM

Ne | HaumeHnoBaHue pa3jena Buj camocrosiTe1bHOM TpyroemkocTs (B

n/n | (TeMbl) padoThI aKaJa.4yacax)

1 YpaBHeHue Dilsiepa Pemenue 3a1a4y u ynpaxkHeHuid | 6

2 Meron Diinepa st Pemenue 3amau u ynpaxkuenui | 5
JIMHEWHBIX YPaBHEHUN

3 MeTtoa H30KINH Pemntenue 3agaq u 7

yIpaKHECHUI

4 CucTeMbl TUHEHHBIX Pemenne 3amau n 7
YPaBHEHUH C IOCTOSHHBIMU | YIPaXKHEHUI
ko3 duLreHTaMu

5 Oco0slie pemnieHus Pemenue 3anay u 7

yIpaKHEHUN

6 CocraBnenue Pemenue 3anau u 5
g depeHInaTbHBIX yIpaKHEHU N
YpaBHEHUU

7 NHterpupyromue Pemenne 3amau u ynpaxxHenuii | 6
MHOXHUTEIN

8 Meroa Bapuanmit Pemenue 3amau u 5
TTOCTOSTHHBIX yIpaXKHECHUH

9 dyHnameHTanpHas cucrema | Pemienue 3a1a4 u ynpaxkHeHut | 5
peLIEeHHIT

OneHouHble cpeACTBAa UIA TeKYLIero KOHTPOJS YCIeBaeMOCTH M IPOMEKYTOUYHOM
aTTecTalnu

Kpurepun onieHkn npomMeKyTo4Hoi aTrrectanum B popme 3auera

Onenka | XapakTepuCTHKa TpeOOBaHUH K pe3yJbTaTaM aTTecTaluu B popme 3adera

«3auTeHOY TeopeTqucxoe COACPIKaHUC KypCa OCBOCHO IMOJIHOCTBIO oe3 HpO6€JIOB U B

LIEJIOM, I OOJIbIIeH YacThI0, HEOOXOJUMBIE IPAKTHUECKUE HAaBBIKK paboThI ¢




OCBOEHHBIM MaTepHuaaoM C(HOPMHUPOBAHBI MUK B OCHOBHOM C(POPMUPOBAHBI,
BCE€ WJIH OOJBIITMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMon y4eOHbIX
3a/IaHUI BBIMOJIHEHBI, OT/ICJIbHBIC U3 BHIMOJTHEHHBIX 33JJaHUN COACpPIKAT
OIITMOKH.

«He 3aureno» | Teopernueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboTel HE CHOPMUPOBAHBI HITH CHOPMUPOBAHEI OTACTHHBIC U3 HUX,
OOJILIITMHCTBO TIPEIYCMOTPEHHBIX paboueil yaeOHO ITporpaMMoit 3aaHuil He
BBITIOJTHEHO MO0 BBIMOJIHEHO € TPyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM OailioB, OJIM3KUM K MUHUMYMY.

Kpurepun onieHkn npomMeskyTo4Hoi aTTectanium B gopme 3K3aMeHa

Omnenka XapakTepucTuka TpeOoBaHMIA K pe3ybTaTaM aTTecTaluu B (hopme
9K3aMeHa
«OTIHYHO» Teopernueckoe conepkaHWe Kypca OCBOCHO IIOJIHOCTBIO — 0O€3

npoOesoB, CHCTEMHO W TIyOOKO, HEOOXOAMMBIE IMPAKTHYECKHE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM chOpMHUPOBAHBI, BCE MPEIyCMOTPEHHbIE
paboueii yueOHOU mporpaMMoil yueOHbIe 3a1aHUS BBIIOJIHEHBI O€3yNpeyHo,
KauecTBO MX BBIMIOJIHEHUS OICHEHO YHUCIOM 0alioB, OJHM3KUM K
MaKCHUMYyMYy.

«Xopouo» Teopernueckoe copepkaHue Kypca OCBOEHO B IiefioM 0e3 MmpoOernos,
HE00XO0/IMMBbIEe TPAKTUYECKHUE HABBIKU PaOOThl C OCBOCHHBIM MaTepUalIOM B
OCHOBHOM  C(OPMHUPOBAHBI, MpeyCMOTpeHHbIE  palbouell  yueOHO
MporpaMMoil yueOHbIe 3a/laHusl BHIMOIHEHBI C OT/IE€IbHBIMA HETOYHOCTSIMH,
KauyeCTBO BEBIMTOJHEHHUS OOJBIIMHCTBA 3aJaHUN OLIEHEHO YHMCIOM OalIoB,
OJIM3KUM K MaKCUMYyMY.

«Y 1OBIETBOPUT Teopernueckoe cojepkaHHe Kypca OCBOEHO OOJbIIeH YacThio, HO
€IIbHOY» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HE0oOXOAHMMEbIe
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEpHaioM B OCHOBHOM
c(OopMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpaMMoil y4eOHBIX 3a/laHUi BBIIOJIHEHBI, OTJENIbHbIE U3 BBIMOJIHEHHBIX
3aJJaHUN coJiepKaT OLIHOKH.

«HeynoBnerBop Teopernueckoe  coiepkaHue  Kypca  OCBOEHO YaCTUYHO,
UTENBHO» HE0O0XO/IMMbIE HAaBBIKM pabOThl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OT/JeNbHbIE U3 HUX, OOJNBIIMHCTBO NPEAyCMOTPEHHBIX paboueilt yueOHOI
MpOrpaMMoil y4eOHBIX 3aJaHMi HE BBIIOJIHEHO JINOO BBIOJIHEHO C
rpyObIMU OIIMOKaMHU, KaueCTBO MX BBINOJHEHUS OLIEHEHO YHCIOM 0aslioB,
OJIM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl N0 OPraHU3AIUM CAMOCTOSITEIbHON PadoThl



CamocrositenpHas paboTa sBISETCS OJHMM W3 BHAOB YYEOHOW JEATEIHLHOCTH
0o0y4aromuxcs,  CIOCOOCTBYET  Pa3BHUTHUIO  CAMOCTOSITEIBHOCTH,  OTBETCTBEHHOCTH U
OpPTraHM30BAaHHOCTH, TBOPYECKOTO TOAXOJAa K  peIIeHHI0 mpobieM  y4eOHOrO |
npo¢eCCHOHATBHOTO YPOBHSI.

AynuTopHas caMoOCTOATENbHAas paboTa MO y4eOHOH IMCHUIIMHE OCYIIECTBISETCS Ha
y4eOHBIX 3aHATHX MO HENOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJABATENs U MO €ro 3a/1aHUIo.

BrueayauTopHas camocTosiTenbHas paboTa BHIIOIHSACTCS 1O 33/IaHHIO MTPEroaaBaTess 0e3
€ro HEeIoCPeICTBEHHOTO y4acTHsl.

Bunpl 3amanuii 17151 BHEAyAUTOPHOM CaMOCTOSITEIBHONW PadOTHI, UX XapaKTep, yUUTHIBATh
cnennuKy u3ydaeMoi yueOHOM TUCIMITIMHBI, HHAWBUIYAIbHBIE 0COOEHHOCTH 00Y4atoLIeroCs.

KoHTpons camocTosiTenbHONM pabOThl M OLICHKA €€ Pe3yJbTaTOB OPraHM3yeTcsl Kak
€IMHCTBO ABYX (hopm:
1.caMOKOHTPOJIb U CaMOOIIEHKA 00YYaroIerocs;
2 .KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOIaBaTelsl.

Opranun3anus 1 pyKOBOJACTBO ayAUTOPHOI CaMOCTOSITeIbHOI PadoThl

AyauTopHas caMoCTOsITeNIbHAst paboTa MO JUCIHUILINHE BHIMOTHICTCS Ha yUeOHBIX 3aHATHSIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHON pabOTHI CAMOCTOATEIHHON PaOOTHI SBISIOTCS:

- BBITIOJIHEHUE JTA0OPATOPHBIX U MPAKTUYECKUX PAOOT OCYIIECTBISICTCS HA TaOOPaTOPHBIX U
MPAKTUYECKHUX 3aHATHSIX B COOTBETCTBHM C rpaduxom yueOHOro mporecca. s obecrneueHus
CaMOCTOSITENIbHOM paboThl MpenojaBaTessIMU pa3padaThIBAlOTCS METOJUYECKHE YKa3aHHs I10
BBITIOJTHEHUIO JIAOOPATOPHOM /TIPaKTUUECKON PadOTHI.

Pabora c¢ nurepatypoi, APyrUMH HCTOYHUKAMH HH()OPMALUH, B T.4. DIEKTPOHHBIMH,
MOJKET PEANN30BbIBATHCS HA CEMMHAPCKUX W IPAKTUYECKUX 3aHATHUAX. J[aHHBIE MCTOYHMKHU
nH(pOpMalu MOTYT OBbITh IIPE/ICTaBICHbl Ha OyMaXHOM /WM 3JIEKTPOHHOM HOCHUTENSX, B TOM
qucie, B cetu MHTepHeT.

[IpenonaBarens ¢GopMyiaupyeT Ieidb padOThl C JaHHBIM W HCTOYHHKOM HWH(OpMAaIuH,
ofpenieNseT BpeMs Ha MpOopadOTKy TOKYMEHTa U (OpMy OTUETHOCTH.

CaM0o ¥ B3aMMONpPOBEpKAa BBHIMOJIHEHHBIX 3a/JaHUN 4Yallle BCEro HCIOJIb3YeTcs Ha
CEeMMHAPCKOM, MPAaKTHYECKOM M JIpyrux Bujax 3aHaTuil. [Ipobnemuas /cutyalroHHas 3agada
JIOJKHA UMETh YETKYI0 (DOpPMYJIMPOBKY, K HEH JOKHBI OBITh MOCTaBJIEHBI BOIIPOCHI, OTBETHI Ha
KOTOpble HEOO0XOIMMO HaWTH W 000CHOBaTh. KpuTepuu OLEHKM NpPaBUIBHOCTH PpEIICHUS
MPOOJIEMHOM/CUTYAITMOHHOMN 3a/1a4¥ JOJKHBI OBITh U3BECTHBI BCEM 00YYaIOIUMCS.

Opranu3anusi ¥ pyKOBOJCTBO BHEAyTUTOPHOH padoThI
BreayautopHast camocTosTenbHas padoTa BHITOTHSAETCS MO 33aJaHUI0 MpernojaBatens, HO
0e3 ero HermoCPEeJACTBEHHOTO YUaCTHSI.

[Ipu mpenbsBICHUM BUAOB 3aJaHUil HAa BHEAYAHTOPHYIO CAaMOCTOSITENBHYIO paboTy
PEKOMEH/IyeTCs MCIONb30BaTh NU((EepeHIIMPOBAaHHBIN TOIX0 K YPOBHIO IOATOTOBICHHOCTH
oOyuatomerocsi.  Ilepen  BbIMOJIHEHWEM  BHEAYJUTOPHOM  CaMOCTOSITEIBHOH  pabOTHI
IpernoIaBaTeNlb MPOBOMUT KOHCYJIBTAIIMIO C OTpEACTICHHEM IeNH 33a/IaHus, €ro COJIEpKaHHS,
CPOKOB  BBINOJIHEHUS, OPUEHTUPOBOYHOrO0 OOBeMa paboOThl, OCHOBHBIX TpeOOBaHMU K
pe3yabTaTtaM padoThI, KPUTEPUEB OIEHKH, (HOpPM KOHTPOJIIS U MEPEYHs JINTepaTyphl. B mporecce
KOHCYNBTAIlMM  TPEMoAaBaTeNb MPEAyNpeKIaeT O BO3MOXKHBIX THIHYHBIX — OIIMOKaX,
BCTPEYAIOIINXCS TIPU BBHITIOJTHEHNH 3a/1aHUSI.

Jns  Meronuueckoro oOecrmeueHHss M PYKOBOJICTBA CaMOCTOSITENIbHOM paboTod B
00pa3oBaTeIbHOM  YUYPESXKICHUHM pa3pabaThIBalOTCS  y4eOHBICE TMOCOOMS, METOIUYECCKHE
PEKOMEHIAIMK TI0 CaMOCTOSITEIBPHONW IMOATOTOBKE K PA3JIMYHBIM BHUAAM 3aHSATHH C Y4eTOM
CHENHUATBHOCTA Y4eOHOW AMCHUIUIMHBI, OCOOCHHOCTEH KOHTHMHIEHTAa CTYICHTOB, o0ObemMa M
COJIepKAaHUsI CAMOCTOSITENIbHOU PabOThI, (POPM KOHTPOJIS U T.II.



CamocTtosTenbHass paboTa MOXKET OCYHIECTBIIATHCA WHIUBUAYAIbHO WM TpYIIaMu
CTYJICHTOB B 3aBHCUMOCTH OT I€JIH, 00heMa, KOHKPETHON TEMaTUKHU CaMOCTOSITEIILHOW paboTHl,
YPOBHS CII0KHOCTH, YPOBHS [TOATOTOBJICHHOCTH 00YYarOIINXCS.

Bunamu 3amanuii 11 BHEAYJUTOPHON CaMOCTOSITENIEHOM paOOThI MOTYT OBITh:

- JUIs OBNIQJICHUS 3HAHMSIMHM: UTEHHUS TEKCTa; COCTABJICHMs IUJIaHA TEKCTa; rpaduueckoe
M300pakeHUE CTPYKTYpPbl TEKCTA; KOHCIEKTUPOBAHUE TEKCTA; BBIMHMCKU U3 TEKCTa; padoTa co
CIIOBapsIMH U CIIpaBOYHUKaM; y4deOHO-HCcliefoBaTelbcKasi paboTa; MCIOJIB30BaHUE ayaAuo U
BHJICO3AIIUCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET peCypCoOB U JIp.;

- JUIsl 3aKpEIUICHUs U CUCTeMaTHU3allii 3HaHUil: paboTa ¢ KOHCIEKTOM JIEKIIUU; [TOBTOPHAs
paboTta HaJ y4eOHBIM MaTEpUaIoOM; COCTABJICHUE IIaHa, TE3HCOB OTBETA; COCTABIICHUE TaOJIHIL,
peOycoB, KpPOCCBOPJAOB, Tjoccapusl [Uisl CHUCTEeMaTH3aluu Y4eOHOTro Marepuala; H3ydeHue
CJIOBapeil, CIpPaBOYHHKOB; OTBETHl HAa KOHTPOJBHBIC BOIPOCHI; aHAIWTHYECKas oO0paboTKa
TEKCTa; MOJAMOTOBKA COOOIIEHUH K BHICTYIUICHUIO HA CEMUHape, KOH(PEPEeHLIUH; TOATOTOBKA

pedeparos, T0KIIAI0B; cocTaBieHue Ouorpaduii, 3aJaHuii B TECTOBOK GopMe U JIp.

- s GOpMUPOBAaHUSA YMEHHI: pelIeHHe 3a/lad M yopaKHeHuil mo oOpasily; pelieHue
BAPUMATUBHBIX 33/Jad M YOPWKHEHWH; COCTAaBIECHUE CXEM; pEIICHHE CUTYallMOHHBIX
MIPOU3BOJCTBEHHBIX 3a/1a; MOJArOTOBKAa K JEJIOBBIM M POJIEBBIM HUIPaM; MNPOEKTUPOBAHUE U
MOJICTTMPOBAHUE PA3HBIX BUIOB M KOMIIOHEHTOB MPOQECCHOHATBHON JIEATEIBHOCTH, TIOATOTOBKA
Mpe3eHTAIN, TBOPUYECKHX MPOEKTOB; MOATOTOBKA KYPCOBBIX U BBITYCKHBIX padOT; OMBITHO-
AKCIIEpUMEHTAJIbHAS pad0Ta; MPOECKTUPOBAHNE U MOJICIIMPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB
npoecCuOHANBHOM NeSTeNLHOCTH U JP.

s obecriedeHusl BHEAYAWTOPHOH CAMOCTOSTEIBHOW pabOThl MO  JUCIHILTAHE
npenojaBarenieM pazpabarbiBaeTcs NepeueHb 3alaHui 11 CaMOCTOSITEIBHON pabOThI, KOTOPBIT
HeoOxomuM Uit d((QEeKTUBHOrO ympaBiIeHUS JTaHHBIM BHUAOM Y4YEOHOH JNEATEIHHOCTH
00y4aromuxcs.

[IpenomaBaTenb OCyHIECTBISET YIPABICHUE CAMOCTOATEIBHON pabOTOM, PEryaupyer ee
00BeM Ha OJTHO yueOHOE 3aHSTHE U OCYIIECTBISIET KOHTPOIb BBITIOJHEHHS BCEMHU CTYIEHTAMH
rpynmsl. st yno6cTBa mpernoiaBaTesib MOXKET BECTH BEJJOMOCTh yUeTa BBHITIOJTHEHUS! MUHUMYMa
3a/1laHui, HEOOXOAUMBI 7S IOMyCKa K UTOTOBOM aTTeCTalluy 10 AUCLUTIIIHHE.

B npomecce  camocrosiTenbHOM  paOOTBI  CTyAEHT  NpPUOOpETaeT  HaBBIKU
CaMOOpraHu3alNH, CaMOKOHTPOJIS, CaMOYTNPAaBIICHUS u CTaHOBUTCSA AKTHUBHBIM
CaMOCTOSITEIIbHBIM CyObEKTOM YUEOHOM JIeATeTLHOCTH.

CTyeHT caMOCTOSITENILHO OMpEENsieT PeKUM CBOEH BHEAYJTUTOPHOU paboThHl U Mepy
TpyZa, 3aTpauuBacMOro Ha OBJIAJICHWE 3HAHUSIMH W YMEHHSIMHU 10 KaXJIOW JUCIHUIUIMHE,
BBITIOJHSET BHEAYJUTOPHYIO pPaldOTy MO0 WHAMBHAyAIbHOMY IUIaHY, B 3aBUCUMOCTH OT
cOOCTBEHHOM MOATOTOBKH, OI0/P)KETa BPEMEHHU U APYTUX YCIOBUH.

ExXeHEeBHO CTYAEHT JOKEH YACNATh BBINOJIHEHUIO BHEAYUTOPHOM CaMOCTOSATEIbHON
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BHIMOTHEHWH BHEAYIUTOPHON CaMOCTOSTENLHON pabOTBl CTYACHT MMEET MpPaBo
oOpaiatecsi K NPENojaBaTeN0 3a KOHCYJNbTallMeH C LeNbl0 YTOYHEHHUs 3aJaHus, (HOpMbI
KOHTPOJIS BBIIIOJIHEHHOTO 3aJaHusl.

6.3. MarepuaJbl AJs NPOBeICHUs] TEKYLIEro M NMPOMEKYTOYHOI0 KOHTPOJIA 3HAHMU
CTY/IEeHTOB

v’ Ilepeuens npumepHsix 60nPOCOE U 3a0AHUIL O CAMOCHOSAMENbHOU PAGOMbL

1. Kakoe ypaBHEHHE Ha3bIBAETCS] OOBIKHOBEHHBIM AU (PepeHIINaTbHbIM YpaBHEHHEM?
[Topsinox nuddepennmanbHoro ypasHeHus. Uto Ha3pIBatoT peuieHreM auddepeHantbHOro
ypaBHEHHUA?

2. KaKo€ ypaBHEHHUE Ha3bIBACTCA YPABHEHUEM IIEPBOTO MOPSAIKA B YACTHBIX TPOU3BOIHBIX?
ITonsTHe nonHOro MHTErpana. JINHeHble U HETMHENHBIC 3aa4H.

3. 'eoMeTpuueckasi UHTEpHOpETAIM YPAaBHEHUS [IEPBOro NopsiaKa u ero pemenus. [Tone
HarnpaBJIeHUH, HHTEerpajgbHble KpuBbie O.J1.Y.?



4.xaKoe ypaBHEHHE HA3bIBAETCA YPABHEHUEM C Pa3ACISIOMIMMUCA IEpeMEHHbIMUA? MeTon
pemeHns TuQGepeHInaIbHOTO YPAaBHEHUS C Pa3ACIAIOIIUMUICS TEPEMEHHBIMU?

5. Kakue ypaBHEHHMS NIEPBOIO MOPsJIKA HA3bIBAIOTCS JIMHEUHBIMU? JIMHEHHbIE OTHOPOHBIE U
HEOJIHOPO/IHbIE YpaBHEHMsI? MeToibl X peuieHus. Y paBHeHue bepHyiiu u ero pemeHue?

6. kakoe auQdepeHnnanbHOe ypaBHEHUE HA3bIBACTCSA OJTHOPOAHBIM YPaBHEHUEM IIEPBOTO
nopsiaka? Metozsl ero penieHus..

7. 9yTo Takoe nonHbl quddepennman? YpaBHeHus B moiaHbX quddepennnanax? Metoasr ux
peleHusl.

8. 4TO TakOe MaTeMaThyecKast MoJieib? DTarbl HIOCTPOEHUS MaTEMAaTUYECKOW MOJEIIH
nporecca wiu sBieHus? [Ipumepsl mpoctelmmx Moaesneit Ha 6a3e nuddepeHnanbHbIX
ypaBHEHUH MepBOro nopsiaka?

9. mpocTeiiiine ypaBHEHUS BBICIIUX [TOPAIKOB U UX PELLIEHUS METOJOM ITOHMKEHUS HopsaaKa’?

10. nuneiHbIe TUddepeHIaIbHBIC YPaBHEHHS BTOPOTO MOpsaAKa U uxX pemeHus? Kakue
JMHENHbIE YpaBHEHUS Ha3bIBAIOTCSI OAHOPOJHBIMU U HEOJHOPOIAHBIMU? Teopema o CTpyKType
pELIeHUs JIMHEHHOTO OJJHOPOAHOTO U HEOJHOPOJHOTO YpaBHEHHsI? PerieHuss HE0THOPOIHOTO
YpaBHEHHUS B CiIy4ae ClielualbHON IPAaBOM 4acTH, METO/I0M BapUalluy IPOU3BOJIbHBIX
MOCTOSIHHBIX ?

11. maTemaTuyeckue MoJieH Ha 0a3e ypaBHEeHUM BTOporo nopsaka? [Ipumepsr Mmojeneil.
Kpaesble 3aaun.

v’ Bonpocel K IK3ameny:

1. OcHOBHBIE OHATHS TEOPUU OOBIKHOBEHHBIX AU(depeHIInaTbHBIX YPABHEHUH — TOPSI0K
YpaBHEHHUs, TEOMETpUYECKasi MHTEPIIPETALUsl YPAaBHEHUS U €0 peuleHus, u T.1. Teopema
CyILIECTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aaaun Kommu.

2. Muddepennunanbupie ypaBHEHHS IEPBOTO MOPSIKA C PA3ACISIFOIIUMUCS TEPEMEHHBIMH,
CTaHJAPTHBINA BUJI U METO/bI PEILICHHUS.

3. JIuHeliHble ypaBHEHUS NIEPBOTO MOPSIIKa-CTAaHAAPTHBIA BUJ U METO/IbI PEILICHMUSL.
YpasHenue bepnymm.

4. OnHoponHnble nudepeHIanbHble YpaBHEHNS — CTAHJAPTHBIN BU U METOJIbl UX PEIICHHUS.

5. YpaBHeHuUs BIOJTHBIX U depeHanax-cTaHAapTHBIN BUJ U METObI UX PELICHUS.

6.IIpocTeiire ypaBHEHUS IEPBOTO MOPSAKA HE Pa3pPEIICHHBIE OTHOCUTEIEHO TPOU3BOHOM.
VYpasuenus Jlarpanxka u Knepo-cTaniapTHbIN BUA U METOJBI X PELICHHUS.

7. Ilpocreiiine ypaBHEHUS BBICHINX IMOPSAIKOB-CTaHIAPTHBINA BUJI M1 METOJIBI UX PELICHUS.

8. JInHeliHbpIe OTHOPOAHBIE YPAaBHEHHS BTOPOTO MOPSIKA-TEOPEMA O CTPOSHUH PELICHUS U
METO/Ibl €r0 PELIEHUSI.

9.JIuHelHbIE HEOTHOPOIHBIE YPABHEHUS BTOPOTO MOPSAIKA —~TEOpeEMa O CTPOSHUHU OOIIEro
peLIeHNs U METO/Ibl PEIlIeHUs] BapHalMel MPOU3BOIbHBIX MOCTOSIHHBIX.

10. JInneiiHbple HEOTHOPOIHBIE YPABHEHUSI CO CIIELIUAIBHON ITPABOH YaCThIO.

11. OOumne nmoHsATUSA O cucTemMax AU depeHnanbHbIX ypaBHeHH. HopManbHble ccTeMbl
muddepeHIaIbHbIX ypaBHEHUH.

12. KpaeBble 3amaum uid JIMHEWHBIX ypaBHEHUN BToporo nopsaka. Knaccudukanms
KpaeBbIX 3aJau-JIMHENHAsA, OTHOPOAHAs U HEOJJHOPOIHAs KpaeBas 3ajaja.

13.IlpubmxeHHOe HHTErpupOBaHUEe cUCTEM TupdepeHIINaTbHBIX YPaBHEHUN U YpaBHEHHM
BBICUIMX MOPSIKOB. IHTerprpoBanue nuddepeHnaibHbIX YpaBHEHUH ¢ TOMOIIBIO PSIOB.

14. Iudppdepennnanbable ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX IIEPBOTO MOPSIJIKA.
YpaBHEHUS TUHEWHbBIE OTHOCUTEIIBHO MTPOU3BOIHBIX (HaCTHBIE CIIyYyal WHTETPUPOBAHUS).



KoHTpoJibHbIe H MHANBUAYAJbHbBIE 321aHUS
OO0pa3ubl MHAUBUAYAJBHBIX 3aJaHUH
JAnddepennuanbHubie ypaBHeHHS IEPBOT0 MOPSAKA

1. C IIOMOIIIBKO N30KJINH I/1306pa3I/ITI> CXEMATUYCCKU PCIICHUEC YPAaBHCHUSA
2(y+y)=x+2.
2. Petute YpaBHCHU:, IIPpU H€O6XOI[I/IMOCTI/I CBCIA UX K YPAaBHCHUAM C pa3ACiIAOIIUMHACA
HepeMeHHHMI/I

3 240 = el I T e
1. (xX*+2x)y“dy = xdx; 2. dy= 1—2dx, 3. — = Xcos?Y;
4. y'x%e’ =e”’,y(1)=0; 5. 2(x+y)dy+(3x+3y—-1)dx=0, y(0) = 2.
3. PemmTh 0THOPOHBIC YpaBHEHUS
1 X2y —y*=2x% 2. xy'=y(Iny-Inx); 3. xydy—y?dx = (x+y)*e Y dx;
4V = X+2y —3;
4x—-y-3
Pemuts YpaBHCHU, IIpU H606XO,Z[I/IMOCTI/I CBEI UX K JIMHENHBIM

5. (y? —3x?)dy +2xydx = 0, y(0) =1.

4
1y +2xy = xe*xz; 2. 2ydx+(y*—6x)dy =0; 3. xy’'=y+x°CoSX;
4 -1y —xy=x*—x,y(2)=1,5 5. y'+2xy=xe™ sinx, y(0)=1.
5. Pemuts ypaBHenue bepnyium
Ly =xy—xy; 2. xy+2y=xy; 3.2(xy'+y)=y’Inx, y(1)=2.
6. Pemmuth ypaBHeHHE B OTHBIX Au(depeHnarax
2 3 3
3X :ydx: 2X +x3;+2y dy.

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

7. HaiiTu MHTErpupyIOIUI MHOKUTEIb U 00lIiee pellieHre ypaBHEHUs
(X + y* +2x)dx + 2ydy = 0.
8. OmpenenuTth TUT ypaBHEHUS U YKa3aTh CIIOCOO €0 PEIICHUS:
1. xy'—xeX”¥ =2; 2. xydx+(x+1)dy=0; 3. xy'+3xy> =2y;
4. dy+@By—-e*)dx=0; 5. (x}+y?)dx+2xydy =0.
9. Haiitu obmee u ocoboe (€cu OHO CYIIECTBYET) pEIICHUs] YpaBHEHU I
1 (xy? +x)dx+ (Y  =x°y)dy =0; 2. xy'+y=y?* 3. (y*—3x*)dy+2xydx =0;

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

10. Pemmwmts 3amauy Komm

Ly 2X y= 2x°
1+x* 7 1+X

3. ydx = (3ycos2y—2y®sin2y—x)dy, y(16) = x.

11. Pemmuth ypaBHEHUs

Ly=x+y'=Iny; 2. X(y)-11=2y; 3. y=xy'—(y)".

JuddepenunaibHbie YDABHEHUS BBICIIUX NOPAIKOB

7 YO = g; 2. 3y'+2xy = 2xy %>, y(0) =1;

1. Peummts ypaBHEHUS, TOHU3UB UX MOPSIOK
Ly"+2xy'=0; 2 (y-1)y"=2(y)"
3.y +3yYy"'=0; 4. yy'=2x(y)? y(2=2,Yy'(2)=0,5.
1. Haiitu obuiee peuieHue ypaBHEHUs
1. y"=2y'+4y=0; 2. y'+6y'+9y=0; 3. y"+4y=0.
2. Pemmts 3agauy Kommm



1. 3y"-2y"-8y=0,y(1)=1,y'(1)=2; 2. y'+y=0, y(%) =2, y'(%) =1.

3. Haiitu oOmiee pemeHrue ypaBHEHUS
2y"+y'—y=f(x),
eciu
1. f(x)=3x"-1; 2. f(x)=3e; 3. f(x)=2sinx; 4. f(X)=e*cos2x.
4. Haiitu pemenue 3anauun Komn

T, _ Ly 1
) y(z)—z,Y(Z)—E,

N | <

yaly=l
4 4

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. x’y"—3xy'+3y=—Inx.

Cucrembl 1uddepeHunaNbHbIX YPABHEHHI
1. Haiitu pemneHus TMHEHHBIX CUCTEM

1){)’(:—8x+4y o {X:6x+5y x(0)=0

y =3x—4y y=-x+2y  y(0)=1.
3 X =5Xx—-2y 4 X=6x+4y+2t
y=2X+y y=—-x+10y-1
2. Pemmuth cucremy auddepeHnnanbHpIX ypaBHEHHI MeTo10M Jlarpamka
X'=-4x+Yy,
"= —BX+Yy+ :
y I e

3. PemuTh pazHbIMU MeTOJaMH (WJIM METOJIOM HCKJIIOUEHUH, WM MeToaoM Diinepa, Win
MaTpUYHBIM METOJIOM) JIB€ CUCTEMBI T PepeHInanbHbIX ypaBHEHUNH X' = AX, rne

3 1 1) =1, 0 1 0)A4=-2
1) A=| 2 2 -1/,4,=3 2 A=|-4 -4 0| 4 =-2
2 1 4) 4=5 2 1 2) i=2

3anucarh MaTPULAHT KaXIOM CHCTEMbl W HAMTH UX (yHJAaMEHTaJIbHBIE CHCTEMBI
pELIeHMI.
4. Pemuth cuctemy auddepeHInaibHbIX YpaBHEHUH
X"'—y"+y +x-3y =0,
4y" —2x" —x'=2x+5y =0.
Obpa3ybl KOHMPOILHBIX 3A0AHULL

KonTpoubHasi pabora no teme «/{uddepennnanbubie ypaBHeHUs NEPBOr0 NOPAIKa»
Bapuanr Ne 1

|. OnpenenuTh TUI U HATH 0OIIME pElIeHHs] TaHHBIX YpaBHEHH:
1 (y+ylnx)dx—(x—xy)dy =0.

2

5

, 2X 2X
2. y'+ 5 y=
1+x 1+x




2

3. (xy2 + L)dx + (x2y - X—)dy =0.

2 3

y y
1. HaliTu yacTHbIe pemeHust
1. xy' - Fxtg(%}, y(@) =1.
Yy = —yaY _1) =

2. e’dx=(Q2y-xe’)dy, y(-1=0.
KontpoabsHasi padora no teme «/Iuddepenuuanbapie ypaBHeHHs BbICHINX MOPSIKOB
BapuanT Nel

1.OnpenesuTh THI M HAWTH 001IIHe pPellieHUsI JAHHBIX YPABHEHUIi:
Ly"=y+x.

X

14 ! e
2.y"=2y'+y=—.
X
Il.Pemunts 3anauy Kommu:

L W H(Y)?=0.y®=1y@)=1
o Y-y = +2x. y(0)=1, y'(0)=1.

Oo0pa3zen 3K3aMeHALMOHHOT0 O1JIeTa
buner 1
JAudppepennuaibabie ypaBHEeHUS
1. Ompenenenue u cnoco0 pemenus aupdepeHuanIbsHOro ypaBHeHus bepayinim.
2. CucteMbl JMHEHHBIX OJTHOPOTHBIX U HEOAHOPOAHBIX MU (HEepEeHITHATEHBIX YPAaBHEHHH C
HOCTOSIHHBIMHU K03 puimenTamu.

3. Haiftu obmee pemenune ypapaenus Xy —cos2y =1.

4. Tlo Buay npaBoOi 4acTH M KOPHSM XapaKTEPUCTUYECKOTO YpaBHEHHUs 3aIMCcaTh YaCTHOE
14
peuienue ypaBHenus ' + ) =4xcosx.

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

Konumponws oceoenusn komnemenyuil

Ne Bug xonTposs KonTponupyemslie Komnerenmuu,
o\ pazaesnbl KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
1 AynuTtopHas Pasnen 1-Pasnen 3 B 3-m YK-6, OIIK-1
KOHTp.paboTa(IipoBepka u cemecTpe
OIICHKA)
2 [TectupoBanue. [logroroska x|  Pazmen 1-Pazmen 3 B 3-m YK-6, OIIK-1
TECTUPOBAHUIO (OLIEHKA cemecTpe
PE3YJILTATOB)
3 | CamocTosITeNnpHOE PEIICHUE Pazgen 1-Paznen 3 B 3-m YK-6, OIIK-1
MIPaKTUYECKUX 3a1aHUN CEMECTpE
(ayzuTopHasi)
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-MeTOAMYECKOEe W MaTepHAJbLHO-TEXHHMYecKoe obecredyeHHe JAUCHHUIIMHBI
(moayas) AuddepennuanbHble ypaBHeHUs

[lepeyeHbr OCHOBHOW M JIOTIOJHUTEIBHOM Y4YeOHOM JUTEpaTyphl, HEOOXOIUMOHN JIs
OCBOCHHMS JUCUUTUIMHBI (MOAYIs1) AudpepeHnnanbHble ypaBHEHHS.

K ocHOBHOI (00s3aTeNbHON) JUTEpAType OTHOCATCS YYEeOHUKH, ydeOHBbIE IOCOOUS,
y4eOHO-METOIMUeCcKast JIUTepaTypa U MOHOTpaduu, U3y4eHNE KOTOPBIX SBISIETCS 0053aTEIbHBIM
JUISL OBJAJICHUSl 3HAHUSIMH B IIOJIHOM O0beMe MO IUCIMIUIMHE B COOTBETCTBUU C JAHHOU
nporpamMoii. K OCHOBHOH, mpexae BCero, OTHOCHUTCS JHTEparypa, HuMemmas Trpud
MunucrepcTBa oOpa3zoBanusi U Hayku Poccuiickoit Denepanuu Wi Y4eOHO-METOIUYECKOTO
00beIMHEHNS, PEKOMEHIYIONMX M3JaHNEe K MCIONB30BaHMIO B yuyeOHOM mporecce. B crucke
OCHOBHOI1 JIUTEpaTyphbl yKa3bIBaeTcsl He OoJiee MATH MCTOYHUKOB, UMEIOUINXCS B IOCTATOUHOM
KosmyecTBe B (oHne 6ubnuoreku. Ecim goCTynmHa 37€KTpOHHAs Bepcusi yUeOHUKOB, Y4eOHBIX
MocoOUii U T.J., CIeAyeT yKa3aTh AJsl HUX PEKUM JOCTYIIA.

K nomnosHuTENnbHON OTHOCUTCS JIMTEpATypa, peKoMeHayemMas OakajgaBpaMm, MarucTpam JJis
CaMOCTOSITENIbHOTO U3YyYEHHUS MIPH BBIIOJIHEHUU KypCOBOTO MpoekTa (paboTel), yueOHON Hay4yHO-
UCCIIEIOBATEIbCKOW paldoThl, MpH HamucaHuu pedeparoB, [UIS IMOATOTOBKHM K CEMHHApaM,
MPAKTUYECKUM 3aHATUSAM, JTAOOPATOPHBIM paboTaM M JPYrHM y4eOHBIM 3aHSATHUSM, a TaKKe IS
yIIyOJICHHS ¥ PACIIMPEHUS 3HAHUH 110 JAHHOHW TUCHIUTUIAHE.

Bce HCTOYHMKM B OCHOBHOW H JOMOJHUTENBHON JHUTEpaType HAlOTCS C IOJTHBIMU
OubnmuorpagUecKMMH  ONMUCAHUSMH B COOTBETCTBHM C POCCHHCKUM WM  3alagHbIM
cTa”aapTamMu oopMIICHHUS.

7.1. YueOHas JiuTeparypa:
OcHoBHas1 JiMUTepaTypa:

1. Mameees H.M. MeTonpl WHTETPUPOBAHUS OOBIKHOBEHHBIX JH(depeHIInaTbHBIX
ypaBHeHUH. - M. Bricias mikomna, 1962.

2. Cmenanos B.B. Kypc nuddepennmansabix ypasHeHuid. - M. TUTTIL, 1952.

3. DOavceonvy J1.J. IubddepeHnnanbHble YpaBHEHUS W BapHAllMOHHOE HMCUYHUCICHHE. — M.:
YPCC, 1998.

4. Tlowmpseun JI.C. O0bikHOBeHHBIE U depeHmanpabie ypaBHenus. — M.: Hayka, 1983.

5. [Ilempoeckuu M.I". Jlekuuu 10 TeOpUU OOBIKHOBEHHBIX AU (epeHnanbHbIX ypaBHEHUN. —
M.: U3a-Bo MI'Y, 1984.

6. Tuxonose A.H., Bacunvesa A.b., Ceewnurxos A.I'. ludpdepenimanbasle ypaBHeHus. — M.:
duzmataur, 2002.

7. Aeagonoe C.A., I'epman A.J]., Mypamosa T.B. [luddepenuuanpuble ypaBHeHus. — M.:
MI'TYVY, 2004.

JlonoJiHuTeIbHAS JIUTepaTypa

1. Kysueyos JI.A. COopHUK 3a1aHuil 110 BbIciIeii maTematuke. — M.: B.ILI., 1994.

2. @uaunnos A.@. COopHHK 3a/1a4 110 quddepeHmaibHbpM ypaBaeHUsIM. — M.: PX]J1. - 2000.

3. Kpacnos M.JI. O6bikHOBeHHbIe auddepeHnnanbubie ypaBHeHUs (yueOHoe mocobue). —
M.: B.III., 1983. — 127.

4. Bacunvesa A.B., Meogedes I'.H., Tuxonos H.A., Ypazeunvouna T.A. [ludpdepennmanbupie
W WHTETpallbHbIC YPaBHEHWS, BapUAIIMOHHOE WCYMCICHHWE B NpUMeEpax M 3amavax. — M.
®usmataur, 2003.

5. Mameees H.M.COOpHUK 3a/ad U YNpakKHEHUH MO OOBIKHOBEHHBIM IH(pepeHIInaTIbHbIM
ypaBHEHUAM. — MH.: Bricias mkona, 1987.

6. Hanko ILE., Ilonos A.I', Koocesnukoséa T.A. Beiciias mMareMaThka B YIPOKHEHHUAX H
3amadax. — M.: Belcmas mkomna, 1980.

7.2. UHTepHeT-pecypchl
1. denepanbubiii moprain http//edu.ru

2. DnextponHbie katanoru Hayunoit oudaunorexu JI'Y http//elib.dgu.ru



7.3. IIporpaMmmHoOe oGecnevyeHme:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneuyeHue

B  opranmzammm  y4eOHOro  mpolecca  HEOOXOMUMBIMH  SIBISIIOTCSL  CPEJCTBA,
o0ecreynBamIIUe ayIuOBH3yalTbHOE BOCIIPUATHE yU4eOHOro MaTrepuaia ( Crenuan3upoBaHHOE
JIEMOHCTPAIIMOHHOE 000PYA0BaHHE):

1.Jlocka u men (wim 6oJiee COBpEMEHHbBIE aHAJIOTHH )

2. KOMITBIOTEPHBIC ¥ MYJIbTUMEUHHBIC TEXHOJIOTHH

3.MUKpOOH H COOTBETCTBYIOIIME YCTAHOBKHU ([Ji1 paOOThl B OONBIINX ayAUTOPUAX C
MHOTOYHCIICHHBIMU TPYTIIIAMU CTYJICHTOB).



PabGouas nmporpamma  JUCHHUILIMHBI ((I[I/Id)(beDeHHI/IaJ'IBHBIe YPaBHCHUA) COCTABJICHA B

coorBercTBUM ¢ TpeboBanmsiMu PI'OC BO mo nampasnenuto nmoarotoku 03.03.02 Pwusmka,
YTBEP)KJIEHHOTO MpHKa3oM MuHucTepcTBa 00pa3oBanusi u Hayku Poccuiickoii denepanuu ot
«07» aBrycra 2020 r. Ne 891

[Iporpammy cocraBmit: npod. kadeaps «Maremarnueckuii ananmm3» M. A. Tankues

[Iporpamma ono6pena Ha 3aceganuu kadenpsl «MareMaTuueCcKuil aHAIIU3
ITporokon Ne 10 ot «21» urons 2023 roga

[TporpamMma cormiacoBaHa c 3aBeAyIOIIUM BhITycKaromei kadeapoit Haneruesoii M. A.

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
ITporokon Ne 10 ot «23» urons 2023 roga

[Tpencenarens YueOHO-METOAMUYECKOTO COBETA (PaKyIbTETa /Hanbruesa M. A.




CaejieHusi 00 yTBep:KIeHHH MPOrPaAaMMbI HA OYePeHOH y4eOHBII T M perucTpanuu u3MeHeHHi

YueOHblit Pemrenue kadenpst BuecenHble U3MEHEHHs ITonnuce 3aB.
rox (Ne mpoTokorna, Kadeapoi
JiaTa)




