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1. Hean ocBOeHUST THCHUIIHHBI
enssmMu ocBoeHHsT nUCHMIUIMHBI (Moayisi) «JluddepeHnunanbaple ypaBHeHHS» - (GOPMHUpPOBAHUE U

Pa3BUTHEC Y CTYACHTOB HpO(bCCCI/IOHaJ'IBHBIX n crienuaJIbHBIX KOMHCTCHHHﬁ, IIO3BOJIAIOIIMX UM Ha baze

OCBOCHHBIX TCOPETHYCCKUX M IIPAKTHUYCCKHX OCHOB MATEMATH4YCCKOI'0 ariaiapara OCYHIICCTBIIATH

po(heCCHOHATEHYIO JCSITENIEHOCTh. DOPMUPOBAHUE COBPEMEHHBIX TEOPETUYECKUX 3HAHUH B 001acTH

OOBIKHOBEHHBIX JU(PepeHINATbHBIX YpaBHEHUH W TPAKTUYECKUX HABBIKOB B pEUICHUU U

UCCIICIOBAaHUH OCHOBHBIX THUIIOB OOBIKHOBEHHBIX AU(epeHnnanbHbIX YpaBHEHUH U UX CUCTEM.

[Tepevens mpodeccHOHANBHBIX CTAHAAPTOB, 00OOIIEHHBIX TPYAOBBIX (QYHKUIWH W TPYAOBBIX (YHKIHH,

COOTBETCTBYIOIIMX MPOPECCHOHAIBHON AEATENTFHOCTH BBIITYCKHUKOB

HanmenoBanue JAOKYMCHTa KO,Z[ HaumenoBanue 6a30B0i IpymnIibl, JOJLDKHOCTH
(npodeccun) M cienuatbHOCTH
OK3 2320 [IpemomaBaTeny B cpeqHEH MIKOJIE
2340 [IpemomaBaTeny B cUCTEME CIIEIHATBEHOTO
o0Opa3oBaHUs
Kon u Q0001meHHbIe TPYAOBbIE GYHKIMHT Tpyaossie GyHKIIUHA
HauMeHOBaHUe Kon HaumenoBanue YpoBeHns HaumenoBanue Kon YpoBenn
npogeccnoHaJIbH KBaIn(puka (moxypoBen
oro 10401 b)
cTaHaapTa KBaJH puKa
U

01.001 Ilemaror Ilenarornueckas O6menenarornuec| A/01.6
(memarormueckast NeATEeTLHOCTH T10 Kast QyHKIHS. 6
JESITEIILHOCTD B MIPOEKTUPOBAHUIO U Obyuenne
JIOIIKOJIEHOM, peanu3anuu Bocnuratensuas | A/02.6
HaYaJIbHOM 00pa3oBaTeIbHOTrO JIESITEILHOCTh 6
obmeM, A | mpouecca
OCHOBHOM 00111eM, 00pa3oBaTeIbHbIX 6
CpexHeM 00IIeM OpTraHm3aIHsIX PasBuBaroras AJ03.6
obpazoBaHNN) JTOTITKOJIEHOTO, JIESTeITHLHOCTD
(BocminTaTens, HavaJbHOTO OOIIETo, 6
YUUTEIb) OCHOBHOTO 00111€T0,

CpeITHETro 00IIero

00pazoBaHms

[lengarornueckast [lenarornyeckas

JIESATEILHOCTD 10 JIESITEIILHOCTD 110

MPOEKTHPOBAHUIO U peannzanuu

B | Peammzauum 6 IporpaMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001eo0pa3oBaTeIbHBIX CpeaHero

porpamMm ob1ero

o0Opa3oBaHHs




Mecto nucuuminnabl B crpykrype OIIOII 6akanaBpuara

Hucunmmna «/AuddepeHunansaple  ypaBHEHHs» BXOAUT B 0a30BYI0 4YacTh 00s3aTeNbHBIX
JUCIUIUIMH MaTeMaTHYeCKOr0 M €CTECTBEHHO-HAYYHOIO IMKIA. SIBISETCS OJHUM M3 HadallbHBIX
pa3lieJIOB COBPEMEHHOW MAaTEMaTUKH M WIPAeT BaXXKHYIO POJIb B OCO3HAHHOM OCBOCHHH JIPYTUX
MaTEeMaTUYECKUX M MPHUKIAIHBIX AUCHUUIUIMH, TaK Kak MeTolbl JuddepeHIHanbHbIX YpaBHEHHM
Haxo4dT CaMO€ HIMPOKOC MPUMCHCHHNEC BO MHOI'MX HAayKax, Ha HepBBIf/i B3TJ14d, BECbMa OTAAJICHHBIX OT
MaTeMaTUKH. OTa JAUCHMIUIMHA BMECT€ C MaTEMaTHMYeCKUM aHaJU30M, Teopued (yHKIUU
KOMIUIEKCHOW TIEPEMEHHOW SBISIOTCS (DYHIAaMEHTOM, Ha KOTOPOM CTPOHUTCS BCSI MaTeMaTH4ecKas
HayKa.

Juddepennmanbaple  ypaBHEHUST MPEIIIECTBYIOT TUCHMIUIMHAM: «KOMIUIEKCHBIN aHamm3»,
«YpaBHEHUS C YACTHBIMU MTPOU3BOIHBIMIY, «Teopust urp» u ap.

3. Pe3yabTaThl 0CBOEHUS TUCHUILIHHBI (MoayJisl) AuddepeHnaTbHbIE YPABHEHUSI
[Ipouecc wu3ydeHHs OUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE SJIEMEHTOB CIEIYIOIINX
komrereHimii B cootBercTBrr ¢ ®I'OC BO no nanHoMy HampaBlIeHUIO:

Kon HaumenoBanue WHuaukatop 1OCTHKEHUS B pe3ynbrare ocBoeHUs
KOMIIETEH- KOMIIETECHIIH KOMIICTECHINH JTMCUUIUIAHBI 00y4YaroImuics
U1 JOJIZKeH
VK-1 VYK-1. Ciocoben VK 1.1: Ananusupyer 3agady, | 3HaTh:
OCYILIECTBIISATh MIOUCK, | BBIAENSSA ee Oa30BbIe Lenu 1 3a1aun HAy4YHBIX
KPUTHYECKUH aHAIU3 | COCTaBIISIOIINE; UCCIIEIOBaHM 10
uHpopManuy, VYK 1.2:Omnpenenser, HaIIpaBJICHUIO
IPUMEHSTh WHTEPIPETHPYET U PAHKUPYET | AEATEIbHOCTH, 0a30BbIE
CHUCTEMHBIN MOAX0]T uHpopMaInIo, TpeOyeMyro s | MPUHIMIIBI U METOABI UX
JUTSL PEUICHUS peIIeHHsI TOCTaBICHHOM OpTaHU3aINH; OCHOBHBIE
MOCTAaBJIEHHBIX 3a/1a4 | 3a/lauH; MCTOYHHUKH HAyIHOH
VYK 1.3:OcymiecTBisier mouck | MHPOpMAUK U TpeOOBaHUS
uHGOpMAaLUU IS peIIeHUs K IIPEJCTABICHHIO
ITOCTABJIECHHOM 3aJ]a4M 110 MH(OPMaLIMOHHBIX
Pa3IUYHBIM THUIIAM 3aIPOCOB MaTepHaloB; CIOCOOBI
VYK1.4: ITpu o6paboTke oTpe/ielICHUs] BUJIOB U TUIIOB
uH(pOpMAIMY OTINYAET npodeccuOHAIbHBIX 33/1ad,
(bakThl OT MHEHHH, CTPYKTYypUPOBaHHUE 3324
MHTEpIpeTaluii, OlEHOK, Pa3NUYHBIX TPYII;
dhopmynupyet coOOCTBEHHBIE (hOpMYTUPOBKH U3BECTHBIX
MHEHHMS U CYXKJICHUS, YTBEP)KICHUMN, CIIEACTBUI U3
apryMEHTHPYET CBOHM BBIBOJIBI | HHX
U TOYKY 3pEHHUS. YMers:
VK 1.5.: PaccmarpuBaet u CocTaBnsTh 00N TJ1aH
npeuiaraeT BO3MOXKHbIE paboThI 10 3a1aHHOH TeMe,
BapHUaHThl PELICHUS IpeJylaratb METO/IbI U
MOCTaBJICHHOW 3aj1auH, croco0bl 00paboTKU
OLIEHUBAs UX IOCTOMHCTBA U pe3yabTaTOB, IPOBOUTH
HE/I0CTaTKU MCCIIEIOBaHMS 110
COIJIACOBAaHHOMY C
PYKOBOJUTEJIEM IIJIAHY,




MIPECTABIIATh MOJTyYCHHBIC
pe3ysbTaThl, BRIOMPAThH
HaubOosee 3 pexTUBHBIC
MCTObI pCIICHUSA OCHOBHBIX
THUIIOB 33]1ad,
BCTPEUAIOIIUXCS B
MaTEeMaTHKeE.

OIIK-1

CriocoOeH IpuMeHSTh
byHaamMeHTanbHbIC
3HaHUSI, TOJyYCHHBIC B
obnactu
MaTeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX
HaYK, ¥ HCIIOJIb30BaTh
uX B
npoeCCUOHATLHON
JeSITeTbHOCTH

3HaeT: MeToabl HCCIeIOBaHMS,
[pUMEHSEMbIC B
MaTeMaTHYeCKOM aHallu3e,
KOMILJIEKCHOM U
(hyHKIIMOHAJILHOM aHAJIM3E,
anredpe, aHaTMTUYECKON
FEOMETPHUH U TOTIOJIOTHH,
miQQepeHIraTbHbIX
YpaBHEHUSIX, TUCKPETHOU
MaTeMaTUKE U MaTEMaTUYECKON
ITOTUK, TEOPUHU BEPOSTHOCTEH,
MaTeMaTUYeCKOW CTaTUCTUKE U
CIIy4aifHbIX Mpoleccax,
YUCJICHHBIX METO/IAX,
TEOPEeTUYECKO MEXaHHKE.
Ymeer: [Ty0maHO NOKa3bIBaTh U
00BSACHATH GyHIAMEHTANIbHBIC
[Pe3yIbTaThI, COOTBETCTBYIOIIUX
pasaenaM MaTeMaTUKU
Biraneer: HaBblkamu cTpororo
TOKa3aTeNbCTBA YTBEPKACHHM B
00JacTh MaTeMaTHYECKOIr0
AHAJIM3a KOMIUIEKCHOTO U
(hyHKIIMOHAJILHOTO aHAJIN3a,
QnreOphl , aHATUTUIECKON
reoMeTpuH , M pepeHnanbHON
FEOMETPUHU U TOTIOJIOTHH,

b depeHINaTbHBIX YPaBHEHHIH,
TUCKPETHON MaTeMaTUKH U
MaTeMaTHYeCKOM JIOTUKH,
TEOPUU BEPOATHOCTEH,
MaTeMaTU4eCKOU CTaTHCTUKHI
CIIy4alHBIX IIPOLIECCOB,
YUCJIICHHBIX METOJIOB,
TEOPETHUYECKON MEXaHUKHU

Bnaners:
CUCTEeMaTUYCCKUMU
3HAHUSIMH 10 HAIPABJICHUIO
JeSITeNILHOCTH,
yrITyOJICHHBIM 3HAHUSMU 110
BBIOpAHHOI HANIPABIEHHOCTU
MOJITOTOBKH, 0a30BbIMHU
HABBIKAMU TIPOBEICHUS
HAYYHO-HCCIICIOBATEIbCKUX
paboT 1Mo MPeIOKESHHON
TeMe.

11K-3

CrnocoGHOCTh
CTPOTOTO
JI0Ka3aTeIbCTBA
YTBEPXKICHHS,
chopmMyIupoOBaTh
pe3yibTaT, yBUACTh
CJICACTBUA
IIOJTy4E€HHOT' O

3HaeT yTBEPKACHUS,
HaXOJSIINECS B ITUPOKOM
nuarnasoHe, Tpedyromme
OpPUTHHAJILHOCTH aHAJIN3a.
YMeeT nosib30BaThCs
OTpabOTaHHBIMU U
MaJOU3BECTHBIMU METOAAMHU
aHanu3a. Brmangeer




pe3yibTara METOJIMKAMH JTOKA3aTENIbCTB,
TpeOyromuMH a0CTPAKTHOTO
MBIIUICHUS] © KOMIUIEKCHOTO
oJIX0/1a

4. CTpyKTypa M cojep:kaHue Tuciunauubl (Mmoayss) JAuddepenuu
4.1. CTpyKTypa IMCHUILIHHBI (MOAYJISI)

aJIbHbIe YPABHEHHS

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET S 3a4eTHHIX eaunuil, 180 yacos.

Bun yyeOHoi padoTnl Bcero IopsinkoBebIil HOMep
cemecTpa
3
O01mmas TpyI0eMKOCTh AUCITUIUIMHBL BCero (B 3.€.), B 53.e. 53.e.
TOM YHCIIE:
Kypcogoii mpoekt (padbota) 60 60
AyIUTOpHBIC 3aHSTHS BCETO 100 100

(B akazm. yacax), B TOM YHCIIE:

Jlexumu 36 36

IIpakTrueckue 3aHATHS, CEMUHAPHI 64 64

JlaboparopHsie pabOTHI - -

CamocTosiTenbpHas paboTa BCero (B akaj. yacax), B TOM 53 53
qHcie:

KCP - -
Dx3ameH 8 8
OO0111as TPYI0EMKOCTh AMCIUTUIAHBI 180 180

No/

Buzp! yueOHO# paboThI, BKITIOYAsi CAMOCTOSTEIBHYIO
paboTy CTYyJJeHTOB U TPYIOEMKOCTH (B Yacax)

HanmenoBanue
Pa3eNioB U TeM

ceMecTp

DopMBI TEKYLLIETO
KOHTPOJISl yCIIEBAEMOCTH
(o HemensIM cemecTpa).

DopMBI IPOMEXKYT. aTTECT




JUCHUTUTAHBI (MOYJIST)

Aynuropnas pabora

CamocrosTeabHas

pabora

BCECIro

JICKIITUHU

[IpaxT. 3aHsATHS
Jlabopart. 3aHATHS
Jp.BUBI KOHTAK. pao.
Kypcog. pa0(.mpoekr)

Bceera

ITogroToBka K 9K3.
Hpyrue Buzbt
CobecenoBanue
Konokruvm
ITnorenka TecTor

N

w
(o))

[ERY
[e)]

N
w

| TIpoBepka KOHTp.pab

Pa3zpen 1.
AnddepennuanbHbie
ypaBHeHus 1-ro
nopsiAKa

20

25

11

11

3ajauun, TPUBOISIINECS K
g depeHIMaTEHBIM
YpaBHEHUSIM (4aCTHBIE
perieHust, oo
WHTEerpa, odmue
pelieHus, moie
HaIlpaBIICHUN,
M30KJIMHBI)

1.2

VYpaBHeHus ¢
pa3IensAoIUMU
IIEPEMEHHBIMHU

13

OpHOpOoaHBIE U
MPUBOJAIINECCA K HUM
ypaBHEHU

14

JInnelinble ypaBHeHus 1-
ro NnopsiaKa

15

VYpaBuenue bepnymiu

1.6

YpaBHEHNE B OJIHBIX

ITpoBepka pedepara
ITnorenka acce u
Kypcosas pabora




muddepeHnuanax.
HNuTterpupyrommii
MHOKUTEb

1.7

Teopema Komm ajist
ypaBHEHUH MTEPBOTO
ropsiAKa

1.8

Vcranosnenne
JNOCTATOYHBIX YCIIOBUM
CYILLIECTBOBAHUS U
€IMHCTBEHHOCTH 3a7a4u
Kommu

1.9

MeTtoapl HaX0KIEHUS
0COOBIX perIeHui

1.10

YpaBHeHus,
HEpa3pelIcHHbIE
OTHOCHTEJIBHO
IIPOU3BOHOM

Paznea 2.
JAnddepenunanbubie
YPABHEHHS BbICIIMX
MOPS/IKOB

14

15

2.1

Huddepenunanbubie
ypaBHEHUS BBICIIIUX
MOPSAIKOB (pa3pernmbie B
KBajpaTypax, QyHKIUSI
Komm, omHOpoaHbIe 1
00001IEHHO-0JHOPO/THBIE
YpaBHEHUS )

2.2

OO6m1as Teopust ypaBHEHUH
N-TO MopsiIKa C
IIOCTOSITHHBIMU




K03 punreHTaMu

2.3

Heonnoponnsie
YpaBHEHHUs 2-T0 MOpsiIKa

2.4

Kpaesbie 3anaun. 3agaua
[Irypma — JInyBusis

Pa3nesn 3 Cucrembl
JIMHEeMHBIX
Au(ppepeHInaTbHBIX
YPaBHeHHI

12

15

3.1

OO6miast Teopust JIMHEHHBIX
CHCTEM
mddepeHIranbHbIX
ypaBHEHUH

3.2

Cucremsbl TMHEWHBIX
yYpaBHEHUH C
MIOCTOSIHHBIMU

ko3¢ dunreHTaMu

3.3

[TonsiTue o
mudepeHaTbHBIX
YpaBHEHUSIX B YaCTHBIX
MIPOU3BOIHBIX.
JInHeHliHbIE ypaBHEHYS B
YAaCTHBIX TPOU3BOJHBIX 1-
ro NnopsiaKa

180

36

64

53




Kypcosas pabota 60

KOHCY/bTaLmm 2

DK3aMeH 8

4.2 ConepxaHue TUCUUTILTHHBI(MOTYJIA)
Pa3nen 1 Iuddepennuanbubie ypaBHeHus 1-ro nopsiaka

Tema 1.1.: 3amgaun, npuBoasnecs K TudepeHINaTIbHBIM YPaBHEHUAM (4aCTHBIC PEIIeHUs, OOInit
MHTETrpa, o0IIKe PelIeHus, 110JIe HalpaBJIeHUH, H30KINHBI)

Tema 1.2.: YpaBHeHUS C pa3aensiOIIUMU TEPEMEHHBIMU

Tema 1.3.: O1HOPOIHBIE U NIPUBOAAILMECA K HUM YPaBHEHHUS

Tema 1.4.: Jlunelinble ypaBHeHHs 1-ro nopsiaka

Tema 1.5.: YpaBuenue bepnymnmn

Tema 1.6.: YpaBaenue B noynHbix nuddepenmanax. MHTerpupyrommii MHOXXATENb

Tema 1.7.: Teopema Ko nist ypaBHeHut 1-ro nopsiaka

Tema 1.8.: YcraHoBIeHrE JOCTATOYHBIX YCIOBUM CYIIECTBOBAHUS U €MHCTBEHHOCTH 3a1aun Ko
Tema 1.9.: MeTopl HaX0XKACHUS 0COOBIX pELICHUI

Tema 1.10.: YpaBHeHUs1, HEpa3pelIEHHbIE OTHOCUTEIHHO MPOU3BOTHOM

Pa3nen 2 IludpdepennuanbHbie ypaBHeHHUs BbICIINX MOPSAKOB

Tema 2.1.: [uddepeHunanbHble YpaBHEHUS BBICHIMX MOPSAKOB (pa3pelidMble B KBajaparypax,
¢ynkuus Komm, onHopoiHbIE M 00001IEHHO-0AHOPOIHBIE YPABHEHU)

Tema 2.2.: O61mas Teopust ypaBHEHUN N-TO MOPSIKA C MOCTOSIHHBIMU KO3 PULIMEeHTaMU
Tema 2.3.: HeonHopoHble ypaBHEHUS 2-TO NOPsAIKA

Tema 2.4.: Kpaessle 3anaun. 3agaua [lItypma — JInyBuiis

Pa3nen 3 Cucrembl inHeiiHbIX AU depeHuNATbHBIX YPABHEHUH

Tema 3.1.: O61mas Teopus TMHEHHBIX cUcTeM AU depeHInaNIbHbIX YpaBHEHUH

Tema 3.2.: CruicreMbl IMHEHHBIX YPaBHEHUH C MOCTOSITHHBIMH KOA(pPHUIIHEHTaMU

Tema 3.3.: Ilonstue o auddepeHnnaTbHBIX YpaBHEHUSX B YAaCTHBIX MPOU3BOAHBIX. JIMHEHITHBIC
YPaBHEHHUs B YaCTHBIX IPOU3BOJHBIX 1-ro mopsaka

5.00pa3oBaTesibHbIE TEXHOJIOTHH




AKTUBHBIE W WMHTEPAaKTUBHBIC (DOPMBI: JIEKLIMHU, MPAKTUUYECKUE 3aHATHS, KOHTPOJIbHBIE PabOTHI,
KOJUIOKBHYMBI, 3a4€Thl M 3K3aMEHBl. B TedeHHe ceMecTpOB CTYIEHTBI PEIIAIOT 33]a4M, YKa3aHHBIC
[IPEII01aBATEIIEM.

6. YueOHO-MeTOqUYeCKOE ODecrieueHne CaMOCTOATEIbHOH padoThl cTyAeHTOB. OLeHOYHbIe
CpeAcTBA VI TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOUYHON AaTTeCTallud MO0 HTOram

OCBOCHHS JHCHHUIIIMHBI.
6.1. Ilian camocTosATEILHOMH PadOTHI CTY/ICHTOB

Ne n/m HaunmeHoBaHue Bua camocrositenbHOM TpyroemkocTs (B
pasnaena (TemMbl) padoThI aKaJeMH4YeCKHX Yacax)
1 VYpaBHenue Diinepa Pemenue 3anau u 6
yIpaKHEHH
2 Merton Ditnepa nis Pemenue 3amau u 5
JIMHEWHBIX YPABHEHUN | YIIpaKHEHUN
3 MeTtox U30KIUH Pemenue 3amay u 7
YOPaKHEHUN
4 CucTeMbl TMHEHHBIX Pemenue 3anau u 7
YPaBHEHHUH ¢ YIPa)KHEHUN
MOCTOSIHHBIMU
KodppunreHTamMu
5 OcoOpble pereHus Pewenue 3amay u 7
YIOPaKHEHUN
6 CocraBnenune Pemenue 3anay u 5
g depeHInaIbHbIX YIPaKHEHU N
ypaBHEHUH
7 WuTerpupytomme Pemenue 3amau u 6
MHOKHUTEIH yIpa>kHEHUH
8 Meron Bapuanmit Pemenue 3amay u 5
MIOCTOSIHHBIX yIpa>kHEeHUH
9 dyH/1aMeHTaIbHAS Pemenue 3amau u 5
CUCTEMA PEIICHHUN YOpaKHEHUN

OI[eHO'-IHLIe CpeacTBa IJd TEKYIIEro KOHTPOJIA YCIIEBACMOCTH U leOMG)KyTO'-lHOﬁ aTTeCTallun

Kpurepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B popme 3a4era

Onenka | XapakTepucTHKa TpeOOBaHUM K pe3yabTaTaM aTTecTalluy B (popme 3auera

«3a4TeHo» Teopernueckoe cofiepxkaHue Kypca OCBOEHO MOJHOCTHIO 0e3 MpoOesioB Wil B
1L[eJI0M, WK OO0JIbIlel 4acThio, He0OOXOIUMBIE TPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaIOM C(HOPMHPOBAHBI WJIH B OCHOBHOM C()OPMHUPOBAHBI,
BCE WK OOJIBIITMHCTBO MPEIYCMOTPEHHBIX pa0odeil MporpaMMoi yaeOHbIX
3aJJaHU BBITTOJIHEHBI, OT/IEJIbHBIEC U3 BHIMOJIHEHHBIX 33JJaHUN COepKaT

OLINOKH.

«He 3auteno» | Teopernueckoe copepkaHHe Kypca OCBOCHO YaCTUYHO, HEOOXOAUMbIE HABBIKH

paboThl He CPOPMHUPOBAHBI WIIH CHOPMHUPOBAHBI OT/ICIbHBIEC U3 HUX,




OOJIBIITMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHOI nporpaMmmMoit 3a1aHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS OICHEHO YMCIIOM OaJllIOB, OJIM3KHMM K MHHHMYMY.

KpnTeplm OIICHKH l'[pOMG)KyTO‘lHOﬁ arrecrainum B Q)opMe IK3aMCHa

Orenka

XapakTeprcTuka TpeOOBaHM K pe3yibTaTaM aTTecTallu B popme
9K3aMeHa

«OTInYHO»

Teopernueckoe colepkaHHEe Kypca OCBOCHO IIOJIHOCTBIO — 0€3
MpoOeJIOoB, CUCTEMHO W TIyOOKO, HEOOXOJWMBIC MPAKTUICCKUE HABBIKH
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MPEITYCMOTPCHHBIE
paboueii yueOHOMN MporpaMMoil yueOHbIe 3a/1aHUS BBINOJIHEHBI 0€3yIpPeyHO,
KayeCTBO MX BBINOJIHEHHUS] OICHEHO YHUCIOM OaJjioB, OJU3KHM K
MaKCUMYMY.

«Xopouio»

Teopernueckoe conep:kaHue Kypca OCBOCHO B IIeJIOM 0e3 MpoOenoB,
HEOOXOUMBIC MPAKTHYECCKUE HABBIKU PA0OTHI C OCBOSHHBIM MaTEpHAJIOM B
OCHOBHOM  C(hOPMHUPOBAHBHI, Mpe1yCMOTpeHHbIe paboueil  y4eOHOM
MPOrpaMMOi y4eOHBbIC 3a/IaHUs BHIMIOJTHCHBI C OTICIBHBIMA HETOYHOCTSIMH,
KauyeCTBO BEBIMTOJHEHHUS OOJBIIMHCTBA 3aJaHUM OLIEHEHO YHMCIOM OalljIoB,
OJIN3KUM K MAaKCUMYyMY.

«Y IOBIETBOPUT
€JIbHO»

Teopernueckoe copepkaHue Kypca OCBOCHO OOJIBLIEH 4acTblO, HO
npoOensl  HE  HOCAT — CYIIECTBEHHOTO — Xapakrepa, HeOoOXOIMMBbIE
MIPaKTUYECKHE HaBBIKM PAOOTHI C OCBOCHHBIM MAaTE€pPHAIOM B OCHOBHOM
chopMUpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX pabodeil yueOHOM
porpaMMoil yueOHbIX 3a/laHUI BBIIIOJIHEHBI, OTJENIbHbIE U3 BbIMOJIHEHHBIX
3aJJaHU coJiepKaT OLIHMOKH.

«Heynosnersop
UTEIILHO

Teoperuueckoe coJepKaHHe Kypca  OCBOEHO YaCTUYHO,
HE00XO/MMBbIE HaBBIKM pabOThl HE C(HOPMHUPOBAHBI WIM CHOPMHPOBAHBI
OTJeNbHbIE U3 HUX, OOJNBIIMHCTBO NPEIyCMOTPEHHBIX paboueil ydeOHOMN
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBINOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKAaMHU, KaueCTBO UX BBHIMOJIHEHUS OLIEHEHO YMCIOM 0asuioB,
OJIM3KUM K MUHUMYMY.




6.2. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOATEIbHOI padoThI

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4eOHOW NEATENbHOCTH OOydarommuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH, TBOPYECKOTO
M0JX0/1a K PELICHHUI0 po0iIeM ydyeOHOro U MpoQecCHOHATBHOTO YPOBHS.

AynuropHas camocTosTeNnbHas paboTa o y4eOHON TUCIUIUIMHE OCYIIECTBIISIETCA Ha y4EOHBIX
3aHTHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIpENOaBaTelis U 0 €ro 3aJaHHuIo.

Bueayauropnas camoctosiTenbHasi paboTa BBINONHIETCS [0 33JaHHIO MpenoaBartens 0e3 ero
HENOCPEACTBEHHOI'O yYacTHsI.

Bunel 3amanuii asis BHEayAMTOPHOM CaMOCTOSTENbHOW pabOThl, UX XapakTep, yYUTHIBATH
cnenn(uKy u3yqaeMoi yueOHOM TUCIUIUIMHBI, HHIANBUIYaIbHBIE 0COOEHHOCTH 00YYaroIerocs.

KonTponb camocTosATenbHOM paboThl U OILIEHKA €€ Pe3yIbTaTOB OPraHU3YeTCs KaK €IUHCTBO
IByX (opm:

1.caMOKOHTPOJIb U CAMOOIIEHKA 00y4YaroIerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI MPENO01aBaTENsL.

Opranusanusi 1 pyKoBOACTBO Ay IUTOPHOI CAMOCTOATEIbHOI PadoThI

AynuropHas caMoCTOsTeNbHasi padoTa MO AMCLUUIUIMHE BBIINOJHAETCS Ha Y4EOHBIX 3aHATHUAX
M0J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPEMNOaBATEINS U MO €T0 33/1aHUI0.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOTHI CAMOCTOSTEILHON PaOOTHI SBIISIOTCS:

- BBINIOJIHEHHE Ja0OPaTOPHBIX U MPAKTUYECKHX PabOT OCYIIECTBISETCS Ha JIa0OpAaTOPHBIX U
IPAKTUYECKUX 3aHATHSX B COOTBETCTBUU C rpadukoM yudeOHoro mpormecca. s oOecriedeHus
CaMOCTOSITENIbHOM  paloThl MpemnojaBaTeNssMU  pa3pabaThIBAlOTCS METOAWYECKHE YKa3aHUs 110
BBINOJIHEHUIO TAO0PAaTOPHOH /TPAaKTUIECKON paboTHI.

PaGora ¢ nuteparypoil, APyruMu UCTOUHUKAMHU HMH(POPMAIUH, B T.4. SJICKTPOHHBIMH, MOXKET
pean30BbIBAThC HAa CEMUHAPCKUX U NMPAKTUYECKUX 3aHATHUSIX. JlaHHBIE MCTOYHMKM HMH(OpManuu
MOTYT OBITh IMpPEICTaBIEHBl Ha OyMa)XHOM W/WIN 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
Nurtepner.

[TpenonaBarens popMyaHpyeT Leib paboThl C JAHHBIM U UCTOYHUKOM MH(GOpPMAIUHU, ONIpeesieT
BpeMsl Ha IPOpabOTKy TOKyMEHTa U (POPMY OTUETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 33JJaHUI Yallle BCEro MCIOJb3yeTCsd Ha CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BHax 3aHaTui. [IpoGiieMHas /cutyanrionHas 3a/1a4a J0JKHA UMETh YETKYIO
(bopMyIHPOBKY, K HEW TOJKHBI OBITh OCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPhIE HEOOXOAMMO HAUTH
u o0ocHOBaTh. KpHUTepuu OIEHKM MPaBWIBHOCTH pELIEHUS MPOOIEMHON/CUTYAllMOHHON 3a/ladyu
JIOJKHBI OBITh M3BECTHBI BCEM 00YYatOLIHMCS.

Opranu3anus 1 pyKoBOJICTBO BHeayIMTOPHOI padoThl

BHeaynutopHas caMocTosTeNIbHAs paboTa BBINOJIHIETCS MO 33JaHMIO MpernojaBareis, Ho 0e3
€ro HermoCpeICTBEHHOT0 y4acTusl.

[Ipu npenbsBIEHMM BHJOB 3a/JlaHUl Ha BHEAYJAUTOPHYIO CaMOCTOSITEIbHYIO paboTy
PEKOMEHIyeTCsl HCIOJIb30BaTh AU(PPEpEeHINPOBAHHBIM MOAXOA K YPOBHIO TOATOTOBIEHHOCTH
oOyuaromierocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSATENBHOW paboTHI MpernojaBaTelb
MIPOBOAMUT KOHCYJITALMIO C ONpPENEICHUEM LIeTU 3aJaHusi, €ro COoJep>KaHusl, CPOKOB BBITIOJHEHUS,
OpPUEHTHPOBOYHOTO OObeMa pPabOThl, OCHOBHBIX TpeOOBaHUI K pe3ynbTaraM palOoTbl, KpUTEPHUEB
OLICHKH, (OpM KOHTpOJSL M NeEepeyHs JuTepaTyphl. B mpoiecce KOHCYIbTallMM MpenoaaBaTeib
IpeIyNnpex1aeT O BO3MOKHBIX THIIMYHBIX OIIMOKAX, BCTPEYAIOIMXCS ITPU BBITOJHEHUN 3aJJaHHUS.

Hns  Merogumdeckoro oOecrmedeHuss W PYKOBOJICTBA CaMOCTOSITENBbHOW paboToil B
00pa30BaTENIbHOM YUPEXKACHUU pa3pabaThIBaloTCs yueOHbIE TOCOOUS, METOIMYECKHE PEKOMEHIANU
[0 CaMOCTOSITETbHOM MOATOTOBKE K Pa3MYHBIM BHUJAM 3aHATHN C YYETOM CHEIUMAIbHOCTH y4eOHOM
JTUCLUTUTMHBI, OCOOCHHOCTEW KOHTHMHIEHTa CTYACHTOB, O0bEMa M COJCpIKAHUS CaMOCTOSITEIbHOMN
paboThI, GOpM KOHTPOJISI U T.II.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYAIbHO WJIM IPYNIAMHU CTYJICHTOB
B 3aBHUCHUMOCTH OT LI€JH, O0beMa, KOHKPETHOW TEeMaTHUKH CaMOCTOSTENbHONW padOThl, YpPOBHS
CJIO’KHOCTH, YPOBHSI IIOATOTOBJICHHOCTH O0YYaIOIIUXCSI.

Bunamu 3ananuii 11 BHEAYAUTOPHON CaMOCTOSITENILHON paOOThI MOTYT OBITh:



- JUIs OBJAJIeHUs 3HAHUSAMHU: YTEHHUS TEKCTa; COCTaBJEHMs IJlaHAa TEKCTa; Trpaduyeckoe
U300paXeHre CTPYKTYphl TEKCTa; KOHCIEKTUPOBAHUE TEKCTa; BBIMMCKUM M3 TEKcTa; paboTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4yeOHO-HMccleAoBaTeiabckas padoTa; HCIOIb30BaHUE ayAHo U
BHJICO3AIINCEN, KOMIIBIOTEPHOU TEXHUKH U MIHTEpHET pecypcoB u Ap.;

- 17151 3aKpeIJICHHs] M CUCTeMaTU3alluy 3HaHU: paboTa ¢ KOHCIEKTOM JIEKIIUU; IOBTOpHas paboTa
HaJ y4eOHBIM MaTepualioM; COCTaBJICHHE IUIaHA, TE3UCOB OTBETA; COCTaBIICHUE TaOuuIil, pedycoB,
KPOCCBOPJIOB, TIJjoccapusi [UIsl CHUCTEMaTH3aluu Y4eOHOro Marepualia; HW3ydeHUEe CIIOBapei,
CIIPaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI; aHAJTUTHYECKas 0O0pabOTKa TEKCTa; MOATOTOBKA
COO0O0IIIeHUH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIUH; OrOTOBKa

pedeparoB, T0KIAI0B; COcTaBleHUe Ouorpaduii, 3a1anuii B TECTOBOM GopMme U IIp.

- g GOpMUPOBAHMS YMEHUW: peUIeHHe 3aJad M yOpaXKHEeHHl 1o oOpasily; pelleHue
BApUATUBHBIX 33]1a4 U YIIPAKHEHUMN; COCTABICHUE CXEM; PEILICHUE CUTYAIlMOHHBIX ITPOU3BOCTBEHHBIX
3aJ1a; OJITOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; IPOEKTUPOBAHUE U MOJICTIMPOBAHUE PA3HBIX BUIOB U
KOMIIOHEHTOB NMPO(ECCHOHAITBHON NEATEILHOCTH, TOJIOTOBKA MPE3EHTAINI, TBOPYECKUX MPOEKTOB;
MOJIFOTOBKA KYPCOBBIX U BBIITYCKHBIX Pa0OT; OMBITHO-?KCIIEpUMEHTaIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICTTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB ITPO()ECCHOHAIILHOM JISATSIILHOCTH | JIP.

Jns  obecrnieueHuss  BHEAYIUTOPHOM  CaMOCTOSTENbHOM  pabOThl MO  JUCIUILIAHE
npenojiaBaresieM pa3padaTbiBaeTCs MEPEeUeHb 3aJaHUN 1T CaMOCTOSITENIBHOM pPaOOThI, KOTOPBIM
HeoOxoauM 1715 93 EKTUBHOTO YIIPABICHUS JAaHHBIM BUAOM y4e€OHON AESITETbHOCTA 00YyUaoIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOSATEIBLHON paboToM, peryaupyer ee oobeM
Ha OJHO y4eOHOE 3aHSATHE U OCYIIECTBISCT KOHTPOIb BBIMOJIHEHHUS BCEMHU CTYACHTaMU Tpymmbl. J[is
yno0CTBa TMpenojaaBaTesib MOXET BECTH BEIOMOCTh Yy4eTa BBIMOJHEHUS MHHHUMYMa 3a/JaHUi,
HEOOXOIUMBI JUI JOTTYCKa K UTOTOBOM aTTeCTallMU 1O JUCIHUILTHHE.

B mporecce caMocTOsATENBHONH pabOThI CTYICHT MPHOOpPETAaeT HABBIKM CAMOOPTaHH3AINH,
CaMOKOHTPOJIS, CAMOYIPABICHUS U CTAHOBHUTCA AKTHBHBIM CaMOCTOSITENIBHBIM CYyOBEKTOM Y4eOHOi
JIeSTeTLHOCTH.

CTyneHT caMOCTOSITENIbHO OMpeNeNsieT PeKUM CBOCH BHEAYAUTOPHON pabOThl U Mepy TpyAa,
3aTpPauyMBaeMOro Ha OBJIAJIEHWE 3HAHUSAMH W YMEHUSMU 10 KaXKJIO0M JMCIUIUIMHE, BBITOITHIET
BHEAYJIUTOPHYIO pabOTy MO MHAWBUIYaJbHOMY IIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM MOJTOTOBKH,
Oro/KeTa BpEMEHHU U APYTUX YCIOBUH.

EXXenHEeBHO CTYIEHT [OJDKEH YIENSATh BBIIOJIHEHUIO BHEAYJUTOPHONW CaMOCTOSITEIbHOU
paboTHI B CpeTHEM HE MEHEE 3 YacoB.

[Ipy BBIMOTHEHUHM BHEAYAUTOPHONH CaMOCTOSITENbHON pPadOThl CTYIEHT HMEET MpPaBo
oOpamaTbCsi K MPEnoIaBaTellio 3a KOHCYJAbTAlUEeH C IEbI0 YTOUYHEHHUS 3aJaHusi, (OPMBI KOHTPOJISI
BBITIOJIHEHHOTO 33/I1aHMUS.

6.3. Marepuanbl 1Js1 NPOBEJEHUS] TEKYIIEro M IMPOMEKYTOYHOr0 KOHTPOJIS 3HAHMWM
CTY/IEeHTOB

v’ Ilepeuens npumepHvix 60NPOCO8 U 3a0AHUTL 011 CAMOCHOAMENbHOU PAOOMbL
1. kakoe ypaBHEHHE Ha3bIBACTCSl OOBIKHOBEHHBIM (PP epeHITnaTbHBIM YpaBHEHHEM?
[Topsnox nuddepennmanbHoro ypasHeHus. Uto Ha3pIBaloT peuieHreM auddepeHaaibHOro
ypaBHEHUsA?
2. Kakoe ypaBHEHHE HA3bIBAETCS YPAaBHEHUEM TIEPBOTO TOPSIKA B YACTHBIX MPOU3BOTHBIX?
IToHsTHE TONMHOrO MHTErpana. JINHENHbIE U HEJIMHEMHBIE 3a/1a4H.
3. 'eomeTpuueckas UHTEpIIpETalUsl YPaBHEHUS IEPBOTO MOpsiAKa U ero pemieHus. [lone
HarpaBJIeHUH, nHTEerpagbHble kpuBbie O.J1.Y.?
4.xaKoe ypaBHEHHUE HA3bIBACTCS YPAaBHEHUEM C pa3JIeAIOIIMMHUCS iepeMeHHbIMU? MeTog
pemieHus aAudepeHnnaIbHOro YypaBHEHUS ¢ pa3IesSOIIMMUICS TepEMEHHBIMU?
5. Kakue ypaBHEHHUs IEPBOTO MOPsAJIKA HA3BIBAIOTCS JIMHEUHBIMU? JIMHEHHbBIE OTHOPOHBIE U
HEOJHOPOIHbIE YpaBHEHUA? MeTonbl ux penieHus. Y pasHenue bepHyinu u ero pemenue?



6. Kakoe quQQepeHIraIbHOe ypaBHEHHE HA3bIBACTCS OJJHOPOAHBIM YpaBHEHHEM IIEPBOTO
nopsiika? MeTobl ero penieHus.

7. 9yTo Takoe nonHbl quddepennman? YpaBHeHus B moiaHbX guddepennnanax? MeToasl ux
peLIeHMS.

8. 4TO Takoe MaTeMaTH4YecKast MO/Ieb? DTalbl HOCTPOSHU MAaTEMaTHUECKOW MOoJIeNn
nporiecca uiu siiieHus? [Ipumeps! npocreiimux Moaeneit Ha 6a3e quddepeHanbHbIX
ypaBHEHHUI NIEPBOro Mopsiaka’?

9. mpocreiimue ypaBHEHHs BBICIIUX MOPSAKOB U X PEIICHUS METOJIOM MOHMKEHHUS TOpsiiKa?
10. nunelinble tuddepeHnnanbabie ypaBHEHNsT BTOPOTO TOPsiiKa U uX pemieHus? Kakue
JMHENHbIE YpaBHEHUS HAa3bIBAIOTCS OAHOPOJHBIMU U HEOJHOPOAHBIMU? Teopema o CTpyKType
peLIeHHs] TMHEHHOTO OJTHOPOJHOIO M HEOJHOPOJHOI0 YpaBHeHUs? Pelenns HeoqHOPOAHOTO
YPaBHEHHMsI B Cllydae ClieUalIbHON IIPaBoil yacTy, METOJIOM BapHalluy IPOU3BOJIBHBIX
MOCTOSIHHBIX ?

11. MaTemaTuueckue MoJienu Ha 6a3e ypaBHeHM BToporo nopsaka? [Ipumepsl Mosenei.
Kpaesble 3a1aun.

Bonpocui k 3x3ameny:

1. OcHOBHBIE OHATHS TEOPUU OOBIKHOBEHHBIX AU(PepeHIInaTbHBIX YPABHEHUH — TOPSA0K
yYpaBHEHHUS, TEOMETpUYECKasi MHTEPIIPETalUsl YPaBHEHUS U €0 peuieHus, u T.1. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH peleHus 3a1auu Komn.

2. AuddepeHnunanbHble ypaBHEHUS IEPBOTO MOPSAIKA C pa3ISISIOIIMMUICS TIEPEMEHHBIMH,
CTaHJAPTHBIA BUJI U METOJIbI PEIICHHUS.

3. JIuHeliHble ypaBHEHHUs [IEPBOTO MOPSIKA-CTaHAAPTHBIA BUJ M METO/BI PELICHMsI. Y DaBHEHHE
bepnymn.

4. OngHopoansle AuddepeHnrnanbHble ypaBHEHUS — CTaHAAPTHBIM BUJ U METO/bI UX pEILIEeHHS.
5. YpaBHeHus B NOJHBIX U depeHanax-cTanIapTHINA BUJI 1 METOIbl UX PELICHHUS.

6.IIpocTeiime ypaBHEHUS EPBOTO MOPSAKA HE Pa3peIIeHHbIE OTHOCUTEIHFHO TPOU3BOHOM.
VpaBHenus Jlarpanka u Kitepo-cTannapTHbIN BUJ U METOJbI UX PEIICHMUS.

7. IIpocreiiine ypaBHEHUS BBICIINX MTOPSAKOB-CTAaHAAPTHBINA BUJI U METO/IBI UX PELICHUSI.

8. JInHeiHbple OJHOPOAHBIE YPABHEHUS BTOPOIO MOPSAAKA-TEOpPEMA O CTPOCHHUH PELICHUS U
METO/IbI €r0 PEIICHMUS.

9.JIuneiinkIe HCOAHOPOJHBIC YPABHCHUS BTOPOI'O IMOPAAKa —TCOpEMa O CTPOCHUHN O61LICFO
pEIICHUA U METOJAbI PCILICHUA Bapnauneﬁ IMPOU3BOJIBHBIX ITOCTOAHHBIX.

10. JInneliHple HEOTHOPOIHBIE YPABHEHUSI CO CIIELIUATIBHON TPABON YaCThIO.

11. O6mue noHsATHA O cucTeMax quddepeHIaIbHbIX ypaBHeHHH. HopManbHble cucTeMsl
Qg depeHnaIbHbIX YpaBHEHUH.

12. KpaeBble 3amaum Ui JHMHEWHBIX YpaBHEHHH BToporo nopsuaka. Kmaccudukamms
KpaeBbIX 3aJa4-JIMHENHAsA, OTHOPOAHAs U HEOJHOPOIHAs KpaeBas 3ajaya.



13.IIpubmxeHHOe MHTErpUpOBaHKe cucTeM auddepeHInanbHbIX YpaBHEHU U ypaBHEHUN
BBICUIMX MOPsIIKOB. IHTerprpoBanue nuddepeHnalbHbIX YpaBHEHHH ¢ TOMOIIBIO PSIOB.

14.Tudddepenmanpapie ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX MIEPBOTO MOPSIKA.
YpaBHEHUS TUHEWHBIE OTHOCUTEIIBHO MTPOU3BOIHBIX (YACTHBIC CITyYyal MHTETPUPOBAHNUSA).

IIpumepHas TeMaTHKa KypPCOBBIX padoT

1. PasnocTtHBIC MeTOABI perieHus TuddepeHInaTbHbIX YPaBHeHUN

Pemenue cuctem nudQepeHnmanbHbpIM ypaBHEHHH MeTo0M Alamca

YucneHHple METOABl NpHU pemeHuH TudQepeHInaIbHbpIX ypaBHEHHA. YnciaeHHoe
uHTerpupoBanue. GopmMyiia IpsIMOYTOJIbHUKOB.

Pemenue cucrem nuddepeHuaabHbpIX ypaBHEHUH METOI0M Diiepa

Pacuyer nosiera cHapsaa

Pemenne cucrem nuddepeHnuanbHbpIX ypaBHEHUH METOIOM MPOTHO3a U KOPPEKLIUU
Yucnennsle Meroabl. [IpuOmukeHHble BbluncieHus. MHTepnonupoBaHue (QyHKIMMH.
IIpuMeHeHnEe YUCIEHHBIX METO/IOB.

LN

No ok

KoHTpoJibHbIe M MHANBUAYAJbHBIE 321aHUS
O0pa3ubl MHAMBUAYAJbHBIX 32JaHUI

JAu¢pdepennnanbHbie YypaBHEHHs MEPBOI0 MOPSAKa

C nomol1IbI0 N30KINH U300pa3UTh CXEMAaTHUECKH PEIlIEHNE YpaBHEHUS
2(y+y)=x+2.

Pemmth YpaBHCHUS, IIPpHU HCO6XOJII/IMOCTI/I CBCIs UX K YPABHCHUAM C pa3ACiIIOIIUMUCA
NEPEMCHHBIMU

1_ y2 i

(X +2x)ydy = xdx; 2. dy = e dx; 3. yyz Xcos®Y;

CyxeY =e Y, y(1)=0; 5. 2(x+Yy)dy+(3x+3y—-1)dx =0, y(0) = 2.

. Pemmthb omHOpOIHBIE YpaBHEHUS
XY -y =2x% 2. xy'=y(ny—Inx); 3. xydy—y’dx = (x+y)’e”*dx;

,_ X+2y-3.

;5. (y*=3x*)dy +2xydx =0, y(0) =1.
4Xx—-y-3

Pemmuts YpaBHCHUA, IIpU H€06XOJII/IMOCTI/I CBE€A UX K JIMHEHHBIM

Ly +2xy=xe: 2. 2ydx+(y?—6x)dy=0; 3. xy'=y+x?CoSX;

-1y —xy=x—x, y(2)=1,5; 5.y +2xy=xe ™ sinx, y(0) =1.

Pemmiths ypaBHeHue bepnyiim
1y =x3—xy; 2. xy+2y=xy; 3.2(xy'+y)=Vy?Inx, y(1)=2.



6. PemmuTh ypaBHEeHHE B MOJHBIX nuddepeHnmanax
X2 + 2X3 +Xy+2 3
3 y dx = # dy

2

1. (y+£2)dx+ (x+%)dy =0, 2
X y
7. HaiiTi HHTErpUPYIOIIMA MHOKHTEb M 00IIee PEeIICHUE YPABHCHHUS
(X* + y? +2x)dx +2ydy = 0.

8. OmnpenenuTh TUI ypaBHEHHS U yKa3aTh CIIOCOO €ro perieHus:
1. xy'—xe®”¥ =2; 2. xydx+(x+1)dy=0; 3. xy'+3xy’ =2y;

I

. dy+@By—e¥)dx=0; 5. (x*+y*)dx+2xydy =0.

9. Haiitu oOmiee 1 ocoboe (eciu OHO CYIIECTBYET) PELICHHUS YpaBHEHUN
(xy? +X)dx+(y* =X’y )dy =0; 2. xy'+y=y?* 3. (y>*—3x*)dy+2xydx =0;

=

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

x <

10. Pemruts 3agauy Komm
2X y= 2% y
1+x2 7 1+x*]

Ly'+ (0)= %: 2. 3y'+ 2y =20y "¢ ™, y(0) =1y

3. ydx = (3ycos2y—2y’sin2y —x)dy, y(16) = 7.

11. Pemuth ypaBHEHUs

1 y=x+y-Iny; 2. x(y)-1]1=2y; 3. y=xy'—(y)>

JuddepeHunanbHbie YPABHEHUS BBICIIUX OPAIKOB

1. Pemuts YpaBHCHUS, IOHU3UB UX TTOPATOK
Loy"+2xy'=0; 2. (y-1)y"=2(y)"

3. y"+3yy"=0; 4. yy"=2x(y')?, y(2)=2,y'(2)=0,5.

1. Haiitu oOuiee pemieHue ypaBHEHUS
1 y'=-2y'"+4y=0; 2. y'"+6y'+9y=0; 3. y"+4y=0.

2. Pemuts 3a1auy Komm

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

3. Haiitu oOmiee penieHne ypaBHEHUS
2y"+y' —y=1(x),

€Clin
1. f(x)=3x*-1; 2. f(x)=3e; 3. f(x)=2sinx; 4. f(X)=e"cos2x.

4. Haiitu pemenue 3agaun Komm



1 1x T T 1
H+_ :__, _:2’ !_:_,
Y'Y= 55 y(4) y(4) >

Metojamu Jlarpanska u Komm.

5. Haiitu oOriee pemienue
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 1uddepeHuuaJIbHBIX YPABHEHUI

1. Haiitu pemeHus TUHEHHBIX CHCTEM
. {X:—8x+4y 5 {)‘(:6x+5y x(0) =0

y=3x-4y y=—-x+2y  y(0)=1.
X=5x-2 X=6X+4y+2t
3))" oo y
y=2X+Yy y=-x+10y-1
2. Pemmrts cucremy nuddepeHunanbHbIX ypaBHeHU MeToioM Jlarpanka
X'=—4x+y,
y' = —6X+y+ o

1+e

3. Pemmtp pa3HbIMH METOAaMHU (MM METOJOM HCKIIIOUSHHH, HITM METOJIOM Jiiepa, Win
MaTpUYHBIM METOJIOM) JIB€ CUCTEMBI U PepeHInanbHbIX ypaBHeHUN 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) A4=5 2 1 2) i=2

3anucarh MaTpPUIAHT KaXJOW CHUCTEMbl M HAWTH HMX (PyHIaMEHTaJbHBIE CHUCTEMBI
peLICHU.

4. Pemuth cuctemy AuddepeHnnaIbHbIX YpaBHEHUH
X'—y"+y +x-3y =0,

4y" —2x"—x'—2x+5y =0.

Obpa3ybt KOHMPOILHBIX 3A0AHUT

KonTposbHast padoTa o reme



«Indpepennuaibibie ypaBHEHU EPBOro NOPAAKA»

Bapuant Ne 1

|. OnpenenuTh TUI U HATH OOIIUE pElIeHHs] TAaHHBIX YPaBHEHMIA:

1 (y+yIhx)dx—(x—xy)dy =0.

5 V' + 2X y= 2x2
1+x2 1+x2
2, X 2 x?
3. (y*+—=)dx+(xy——)dy =0.
y2 y3

I1. HaiiTu yacTHbIe pemieHust

1. xy' - y=xtg(%}, y@) =1.

2. eYdx=(2y—xeY)dy, y(-1) =0.
KonTtpoabHas padora no reme
«Indpepennuaibubie ypaBHEHH BbICIIMX NOPAAKOB»

Bapuant Nel

|.Ol]pejle.1'll/lTL THI X1 HAUTH Oﬁllll/le pPeICHUSA JAaHHBIX ypaBHeHHifl:
Ly" =y +x.

X

”n ’ e
2.y =2y +y=—.
X
Il.Pemmnts 3anauy Komn:
1 WH(Y)?=0.y@)=1y@)=1.

o Y=Y =e"+2x y(0) =1 y'(0)=1.
Oo0pa3sen 3k3aMeHAIIMOHHOT0 OnJieTa

Buier 1
JudpdepeHunanbHbIe YPaAaBHEHUA

1. Omnpenenenue u cnoco6 pemenus auddepeHuaibHoro ypaBHeHus beprymm.
2. Cucrembl TMHEHHBIX OJHOPOAHBIX U HEOTHOPOIHBIX JU(GepeHIINATbHBIX YPAaBHEHUH C
MMOCTOSTHHBIMH KO3 (QUIIUCHTAMH.



3. Haiitu o61ee penrenue ypaaenus x° ) —cos2y =1.
4. Tlo BUy TIPABO#i YaCTH U KOPHSIM XapaKTEPUCTHICCKOTO YPABHEHUS 3aMHCATh YaCTHOE
pewenue ypasHenus " + y = 4XCOSX.

5. Haiitu yacTHOe pemenue ypapuenus )’ = 2\/; Inx, y(e)=1.

Koumpom; 0C60€HUA KOMnEMEHMUﬁ

Ne Bun xontpons KoHtponmpyemsie pasnensl Komnerennum,
n\in KOMIIOHEHTBI KOTOPbIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Pa3znen 3 B 3-m cemecTpe VK-1, OIIK-1, ITK-3

KOHTp.paboTa(mpoB

€pKa U OIICHKA)

2 TectupoBanue. Paznen 1-Pa3znen 3 B 3-m cemecTpe VK-1, OIIK-1, ITK-3
IloaroroBka k
TECTUPOBAHUIO(O11E

HKa pe3yJbTaTOB)

3 CamocrositensHoe|  Pazgen 1-Paznen 3 B 3-m cemecTpe VYK-1, OIIK-1, IT1K-3
perieHne
MPaKTUYECKUX
3aJaHui

(aynuTopHast)

4 Teopernueckuii Paznen 1-Paznmen 3 B 3-m cemecTpe VYK-1, OIIK-1, IIK-3
TECT

5 DK3aMeH BO VK-1, OIIK-1, IT1K-3

TPETBEM CEMECTPE Pasznen 1- Pazgen 3

7. Y4eOHO-MeTOAMYECKOE M MATepPHATbHO-TEXHHUYECKOe ofecrevyeHUe JTUCHUILIHHBI
(MonyJast) nudPepeHnuaIbHbIE YPABHEHUS
[lepeyeHbr OCHOBHOW W JIOMOJHUTEIBLHON YUeOHOW JUTEPATyphl, HEOOXOIWMOHN [JIi OCBOCHUS

JTUCIUTITUHBI (MOyJis) nuddepeHnraibHble YpaBHCHHUS.

K ocHoBHOI (00s13aTenbHONM) NUTEpaType OTHOCITCS YYCOHHMKH, Yy4eOHBIE TOCOOHsA, y4deOHO-
METOAMYECKasl JINTepaTypa ¥ MOHOTpaduH, H3Y4eHHE KOTOPBIX SBISETCS OO0S3aTENbHBIM IS



OBJIAJICHUS 3HAHUSMHU B TIOJTHOM O0BEME IO JUCIUIUIMHE B COOTBETCTBUU C JaHHOU mporpammoit. K
OCHOBHOM, MpexkJe BCEero, OTHOCUTCS JIUTeparypa, umeromas rpu¢ MuHuctepctBa oOpa3zoBaHUS U
Hayku Poccuiickoit ®eneparuu uium  Y4eOHO-METOAMYECKOTO OOBEIUHEHUS, PEKOMEHIYIOITUX
W3JIaHWE K MCITOJIb30BAaHUIO B y4eOHOM Ipoiiecce. B crmcke OCHOBHOMW JUTEPATYyphl YKa3bIBACTCS HE
OoJiee IMATH WCTOYHMKOB, MMCIOIIMXCS B JIOCTATOYHOM KojimuecTBe B (oHme OmOmmoreku. Ecim
JIOCTYITHA JJICKTPOHHAS BEPCHS y4E€OHUKOB, Y4EOHBIX IMMOCOOHWH M T.H., CIACAYyeT yKaszaTh IJIs HUX
pEeXKUM J0CTyTIA.

K nonomHuTensHOM OTHOCUTCA JUTEpaTypa, peKoMeHIyeMas OakajaBpaMm, MarucTpam Jjs
CaMOCTOSITEJIbHOTO W3YYEHHs MPU BBIIOJHEHUH KypCOBOro MpoekTa (paboThbl), yueOHOW Hay4dHO-
UCCIIEIOBATEIbCKOW paboThl, NpU HamucaHuM pedepaToB, [UId IOATOTOBKM K CEMUHapam,
NPAaKTUYECKUM 3aHATHUSAM, JTAOOpaTOPHBIM paboTaM M JAPYrMM YYEOHBIM 3aHSATHSIM, a TaKXkKe JUIs
yriayOieHus U pacliupeHus 3HaHUN 110 JAaHHOW JUCLMILIUHE.

Bce WCTOYHMKM B OCHOBHOM M  JIONOJIHHUTEIBHOM JIMTEpaType JAKOTCSI C  MOJHBIMHU
OoubmorpagUUecKMMH ONMUCAHUSIMA B COOTBETCTBHHM C POCCHHMCKHAM HIIM 3alaJHbIM CTaHIapTaMu
odopmIieHuUS.

Jlyist MarucTpaTypsl 00s3aTeNIbHO HATMYHE JTUTEPATYPhl HA AHTITHICKOM SI3BIKE.

7.1. YueOHasi iuTeparypa:
OcHoBHas MTeparypa:
1. Mameees H.M. MeTobl HHTETPUPOBAHUSI OOBIKHOBEHHBIX TU(PEepeHINATbHBIX YPaBHEHUH. -
M. Bricmras mkoina, 1962.
2. Cmenanos B.B. Kypc muddepennmansasix ypasHeruid. - M. TUTTIL, 1952.
3. Onwvceonvy JI.O. [lnddepennmanbHble ypaBHEeHUs U BapHalmoHHoe ucuucienue. — M.: YPCC,
1998.
Tonmpseun JI.C. OGbIkHOBeHHbIE MU depeHanbHble ypaBHeHus. — M.: Hayka, 1983.
5. Ilempoeckuu U.I'. Jlekiuu 1o TeopuH OOBIKHOBEHHBIX NH(epeHnanbHbIX YpaBHEHUH. — M.:
Hzn-so MI'Y, 1984.
6. Tuxonos A.H., Bacunvesa A.B., Cgewnurxose A.I. Jlnddepennmanbapie ypaBHEHHS. — M.:
®uzmaraur, 2002.
7. Aeagponos C.A., I'epman A.J]., Mypamosa T.B. [{uddepennnanbusie ypapaenus. — M.: MI'TY,
2004.
Jlono/THUTeIbHAS JTUTepaTypa

e

1. Kysueyos JI.A. CoopHUK 3anaHuil 1o Beicieil maremaruke. — M.: B.I11., 1994.
Qununnos A.@. CoopHuK 3a1a4 1o aupdepeHnuansHeiM ypaBHeHusMm. — M.: PXJ1. - 2000.

3. Kpacnos M.JI. O0bikHOBeHHBIC MU depeHIHaTbHbIC YpaBHeHHS (ydueOHOe mocobue). — M.:
B.II., 1983. — 127.

4. Bacumvesa A.b., Meoseoes I'.H., Tuxonos H.A., Ypazeunvouna T.A. Inbdepenunanbupie u
UHTETpajbHble ypaBHEHMs, BapUAIlOHHOE MCYHCICHHE B MpuUMepax M 3ajadax. — M.:
®duzmataur, 2003.

5. Mameees H.M.COOpHHK 3a7auy W YINpaKHEHUH IO OOBIKHOBEHHBIM U (hepeHInaTbHbIM
ypaBHeHUsAM. — MH.: Beiciias mkona, 1987.

6. /[anxo ILE., Ilonos A.I'., Koocesnuxosa T./. Briciias MaTeMaTrKa B YIPaKHEHUSAX U 33/1a4ax.
— M.: Beiciias mkona, 1980.

7.2. UHTEpHET-pecypchl
1. ®epepanbusbiii nopran http//edu.ru

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

N

7.3. IIporpammHoe odecnieuyeHue:



1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTrepuajibHO-TeXHHYECKOe o0ecrieyeHue

B opranmzammm ydeGHOro mporecca HeOOXOIMMBIMH SIBISIIOTCS CPEICTBA, OOECIIEUMBAOIINE
ayJIMOBU3yalIbHOE BOCIPHATHE y4eOHOro marepuaia ( CICHHATM3HPOBAHHOE JIEMOHCTPALMOHHOEC
o0opy0BaHue):

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

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIC TEXHOJIOTUI

3.MUKpPOOH W COOTBETCTBYIOIIME YCTAHOBKH (i1 pabOThl B OOJBIIMX ayAUTOPHIX C

MHOT'OYUCJICHHBIMU I'PyIIIIaMn CTy,Z[CHTOB)



PabGouass mporpamma nmucummuiHbl  JAudpdepeHnuaibubie ypaBHeHUs! COCTaBJICHA B
cootBercTBUM ¢ TpeboBanusimu ®I'OC BO no nanpasnenuto noaroroBku 01.03.01 « Maremarukay,
YTBEP)KJICHHOTO TPHKa3oM MUHHCTEpcTBa 00pa3oBaHus W Haykum Poccuiickoit deneparuu ot
10.01.2018r Ne8, ¢ yuerom pexkomennauuii OIIOIl nanpasnenuss 01.03.01 Marematuka,
npodeccuonasibHoro crangapra 01.001 OOpaszoBaHMe, YTBEP)KICHHOTO MPUKAa30oM MHHHCTEpCTBA
TpyZda U conranbHoi 3amuTel Poccuiickoit ®@enepanuu ot 18.10.2013r Ne544H.

IIporpammy cocraBuiI:

[Tpodeccop, 3aB. kadhenpoii «MaTemarnueckuil aHaU3», K.¢.-M.H. Tankues 1. A.

IIporpamma onoOpeHa Ha 3aceqannu Kadeapel «MaTeMaTHIeCKui aHAIN3)

[Tpotokon Ne9 ot «24» mas 2022r

HporpaMMa oL[06peHa yLIe6HO'MCTOI[I/I‘IeCKI/IM coBeToM DU3MKO-MaTEMaTHUECKOI O q)aKy.]'ILTCTa

npotokoa Ne 10 ot «22» wutons 2022 1.

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTOI[I/I‘{eCKOFO COBCTAa YHUBCPCUTECTA

npotokoa Ne 10 ot «29» wutons 2022 r.



Caenienns 00 yTBep:KIeHUN MPOrPaMMbI HA 0YepeIHO Y4eOHbIil ro/l U perucTpanuyu u3MeHeHu

VYueOHblit Pemenue kadenpst BuecenHble U3MEHEHHs IToamnucs 3aB.
rox (Ne mpoTokorna, Kadeapoit
JaTa)







