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1. HEJIb OCBOEHUA JUCHUIIVIMHBI (MO Y JIS)
1. Ieau 1 3a7a4u OCBOCHUSA TUCIHUILIHHBI

[enbto ocBoeHMS nUCHUIUIUHEI «luddepeHnnanbable ypaBHEHUS SIBIIS-

dbopMHpoBaHUE 3HAHUI MO0 MAaTEMAaTUYECKOMY aHAIM3y HE00XO0-

AUMBIX JIJIA PCHICHUA 3a1da4, BOSBHUKAIOIINX B Hp&KTPI‘-ICCKOfI ACA-
TCIIBbHOCTH,

Pa3BUTHC JIOTHUYCCKOI'O MBIIIJICHUA U MaTEMaTUYE€CKOM KYJbTYPBI;
q)OpMI/IpOBaHI/IC HGO6XOI[I/IMOFO YPOBHA IMOATOTOBKHU VI IIOHU-MaHUA

JPYTUX MaTeMaTUYECKUX U MPUKIAJHbIX AUCLHUILINH,
3agaum JMCUMILINHBL:
* (popMyIMpOBKa OCHOBHBIX JU((EpPEHIMATBHBIX YPaBHEHUH, METO/IbI UX
pelieHus, uX KiaccupuKalus U IOCTAaHOBKAa OCHOBHBIX KpPaeBbIX 3a71ay;
* U3JI05KEHUE PA3JIMYHBIX METOJIOB pelieHni Au( hepeHnaIbHbIX ypaBHe-
HUM, HCHOJb30BaHUE HHTETPAIbHBIX PEOOPA30BAHUM.

Koa xomme- NHauKaTopbl JOCTHKEHUS] KOMIIeTeH-
Coaep:xaHue KOMINETEHINH -
TeHIUH nmii
YK-1 Crioco6en ocymecTBisaTh mouck, | YK-1.1. JleMorcTpupyeT 3HaHNEe 0COOCH-
KPUTUYECKHH aHAJIU3 U CUHTE3 HOCTEH CUCTEMHOI'0 U KPUTUYECKOTO
nHpOpMAaIN, TPUMEHSTh CH- MBIIICHHSI, ApTYMEHTHPOBAHHO (hopMu-
CTEMHBIN OJXO/ JJIsl pEIIeHUsT | pyeT COOCTBEHHOE CY>KJCHHE U OLICHKY
MOCTABJICHHBIX 3a/1a4 nH(pOpMaLuY, IPUHUMAET 0OOCHOBAaHHOE
peleHue.
VK-1.2. Ilpumensier noruyeckue GopMsl
U TIPOLIEAYPBI, CIIOCOOEH K pediekcuu 1o
MOBOJly COOCTBEHHOM U Uy>KON MBICIIH-
TEJIbHOW JeSITebHOCTH.
VYK-1.3. AHanuzupyer UCTOYHUKHU UH-
(opMalnny C 1ebIO BBIIBIECHUS UX MPO-
TUBOPEYNH M MTOUCKA JOCTOBEPHBIX CYXK-
JICHUM.
IIK-1 Crnioco0GeH KOHCTPYHpOBAaTh CO- [IK-1.1. TIpumeHsieT OCHOBHBIE aJIrO-
nep:kaHue 00pa3oBaHUA B IPeA- | PUTMbI TUCIMILIMHBI BO BCEX pa3zenax
METHOH 00JIaCTH B COOTBETCTBUU | MaTeMaTHYE€CKOIO 3HAHUS.
c tpeboBanusmMu ®I'OC ocuoB- | [IK-1.2. Bmageer HaBblkamu MaTema-
HOTO U CpPeIHEero o0miero oopa- | THYECKOTO MOJIECTUPOBAHMS TIPU PEIIIe-
30BaHUsI, C YPOBHEM pa3BUTHS HUU TPAKTUYECKHX 3a/1a4.
COBPEMEHHOM HAYKH U C YYETOM
BO3PACTHBIX OCOOEHHOCTEH 00Y-
YaIOIINXCS
MK-3 5 OcyniecTBisieT KOMMYHUKA- [IK-3.1. YMmeer noka3pIBaTh U3yYEHHBIE

1Mo B UpoBOH cpene Ams 10-
CTYDKEHUS TTPO(HEeCCHOHATTEHBIX
nenei u 3¢p¢HeKTUBHOTO B3aUMO-
JIEUCTBUSL.

TEOPEMBI JUCLIUIUINHBI, Y MEET aHaJIU3U-
pOBaTh MPOMIEHHBIN KypC.

IIK 3.2 3HaeT ¥ NOHUMAET aKTyalbHbIE
po0JIEMBbI, BBIXO/ISIIIAE 32 PAMKHU y4ueO-
HOW MHpOpMaLKHU, yMEET IPUMEHSTh pa3-
JIMYHBIE METO/IbI M TEXHOJIOTUU JJIS pe-




MICHUs 3a1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM TPO®ECCH-
OHAJIbBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

HNucnumnaa b1.B.03 «/luddepenimanbabie ypaBHEHUS» OTHOCHUTCS K Ya-
cTH, (opMHUpyeMOll YYaCTHHKAMHU 00pPa30BaTeIbHbIX OTHOIIEHHH_y4yeOHOTO
1aHa (OCHOBHOM MPo(heCCHOHAIbHOM 00pa30BaTeIbHOM MPOTrPaMMBI) IOITOTOBKH
OaxanaBpa no HanpasneHuto 44.03.05 Ilenarornueckoe oOpazoBaHue.

HNucuumnaa B1.B.03 «/ludbdepennuansubie ypaBHEeHUs» Oa3upyeTcs Ha
KOMITETEHLIUSX, 3HAHUSIX U YMEHUSIX, C(OOPMUPOBAHHBIX B XOAE U3yUEHUS JHUCIIH-
winH «Maremarnueckuil aHanusy», «Teopus (QYHKIUMH KOMILIEKCHOW IEpEMEH-
HOW.

Komnerenunu chopMupoBaHHbIE B MPOLIECCE M3YUYEHUS NUCLMUILIUHBI HEOO-
XOZMMBI JIJIsl OCBOCHHUS COJEpKaHUS TUCHUIUINH «Teopust GpyHKUMN 1EeHCTBUTENb-
HOT'O TIEPEMEHHOr0», «YpaBHEHUsI MareMaTHuecKou (pusukm», «BekTopHblil aHa-
JU3», BBIIOJHEHUsS 3aJaHuil (yuyeOHOH, MPOU3BOJCTBEHHOM MpaKTUK, Hay4yHO-
UCCJIEIOBATENBCKON pabOThI U BBIITYCKHOM KBaTU(UKALMOHHON pabOThI).

3. INTAHUPYEMBIE PE3YJIBTATBI ObYUEHMUA 110 JUCHHUIIJIMHE
MOAYJIO)
JlucuuminHa HampaBjieHa Ha (OPMUPOBAHUE CIEAYIOIIUX KOMITETEHIIUN

Beimyckanka: YK-1. T1K-1, I1K-3
B pesynbrare n3yueHus: AUCUUTUIINHBI 00yUYaOIIUECs TOJDKHBI:

Kox xomMnerennun 3Haer Ymeer Baageer
YK-1 Cnocoben ocy- -OCHOBHBIE TIOHATHUS | -peliaTh IPOCTEHINNE | -HaBBIKAMHU MaTeMa-
IIECTBIIATh NOUCK, KPUTU- | U BUJBI NPOCTEHIINX | TU(QdEpeHInanbHbIE | THUeCKOro MOIEIH-

YecKHH aHaIn3 U CHHTE3
uH(pOpMaIUHU, TPUMEHSIThH
CUCTEMHBIN IOJIXO JUIS
pEeLIEHUS TOCTABICHHBIX
3a71a4

b depeHIMaTbHBIX
yYpaBHEHHH U METO-
IIbI X peIICHUsI.

ypaBHe-

HUSl, IPUMEHSATH OC-
HOBHBIE METO/IBI JIJIS
pewenust quddepen-
[IUATEHBIX YpaBHE-
HHUM.

pOBaHMsI IIpU perie-
HUHM TPAKTUYECKUX
3a1ad.

[TK-1. CnocobeH koH-
CTPYHUPOBATh COJICPIKAHUE
o0pa3oBaHUs B MPEAMET-
HO# 00J1aCTH B COOTBET-
CTBUU C TpeOOBaHUSIMU
®I'OC ocHOBHOTO U
cpemHero odmero oopaso-
BaHUs, C yPOBHEM Pa3BU-
THsI COBPEMEHHOM HAyKU U

- OCHOBHBIE (hopMy- | -

JIbI, METOJBI JI0Ka3a-
TENbCTBA U TEOPEMBI
nuddepeHnaTbHBIX
YpaBHEHUHU

HOBHBIE 3HAHHUA KJiac-
CHYECKMX  pa3JelioB
MaTeMaTHUKd M aJro-
puT™Mbl U bepeHIu-
aIbHBIX YPaBHEHUM.

HUCMoJp30BaTb OC- | -

HaBBIKAMH aHaJIH-
THYECKOTO pEIICHUS
nuddepeHIaIbHbIX
ypaBHEHUH




C Y4ETOM BO3PACTHBIX
oco0eHHOCTel o0y4aro-
HIAXCS

ITK-5 OcymectBisieT
KOMMYHHKAIMIO B U po-
BOI1 cpezie UIsl TOCTHXKe-
HUS TPO(heCCHOHAIBHBIX
nesnei u 3QpGheKTHBHOTO
B3aUMOJICUCTBUS.

-aHAJIUTUYECKHE
pemerns  nudde-
PEHIMAIIBHBIX YPaB-
HEHUU pa3HbIX TH-
II0B, OKAa3aTeIbCTBO
BCEX METOJOB pelle-
HUS U TEOPEM.

-IIPUMEHEHSTh CHUCTe-
Mbl  KOMIBIOTEPHOMI
MaTeMaTUKH, I[O03BO-
JSFOIINE pemiars
nuddepeHraIbHbIC
YpaBHCHUS aAHAJIUTHU-
YeCKUMH,  rpaduye-
CKUMHU ¥ YUCIICHHBIMH

MCTOAAMU.

-HaBBIKAMH TPaMOT-
HO M0JIb30BATHCS
S3BIKOM TIPEIMETHON
obyactu, cTporo Jo-
Ka3bIBaTh yTBEPIKIIe-
HHA, TJIaBHBIMU
CMBICJIOBBIMH aCTICK-
TaMH B JIOKa3aTellb-
CTBax.

4.0 BEM JUCHUIIJIMHBI (MO YJIS)
OOmas TPyJ0eMKOCTh JUCIUIUIMHBI COCTaBisieT 3 3adeTHble eauHuilbl (108

9acoB). JIMCIUIUIMHA U3yYaeTcs B 5 ceMecTpe.

OYHASA ®POPMA OBYYEHUA

TpynoémkocTb
Buj yueOHoii padoThl B 1.4. o cemecTpam
yac.

Ne/
O01mas Tpy10éMKOCTb TUCIUILINHBI 10 Y4eOHOMY IIJIaHY 108 108
1. KontakTHas pabdora:
nekuuu (obIee Ko-BO 4acoB, BKIIKOYAs MPAKTUYECKYIO MOTO- 18 18
TOBKY)
MIPAKTUYECKHE 3aHATHsI, CEMUHAPHI U Tp. (00IIee KOJI-BO YacoB, 30 30
BKJIFOYAsl TPAKTHYECKYIO TTOJITOTOBKY)
nabopatopHble 3aHATHUS (0011Iee KOJI-BO YacOB / BKIIIOYAsl MPaK-
TUYECKYIO MIOJTOTOBKY)
KYPCOBO€ POESKTUPOBAHUE
IPYNIOBBIC, HHIUBUYaTbHBIC KOHCYIbTAIIMHA U UHBIC BUIBI
y4eOHOU e TeNbHOCTH, TPElyCMaTPUBAIOIIUE TPYIIIIOBYIO HITH
MHIMBUAYAIbHYIO paboTy 00y4aromuxcs ¢ mpenojgaBaTesieM
2. O0beM camMocTOsATEIbHOI padoThl 00yuyaromuxcs (CPC) 60 60
B TOM YHCJIE€ YaCOB, BBIJICJICHHBIX HA MTOJITOTOBKY K 9K3aMEHY
(3auery)
By mpoMeKyTOUYHOTO KOHTPOJIS: 3a4ér

3AOYHAS ®OPMA OBYYEHMUSI
TpyaoémkocTn

Bua yueoHoii paboTbl

B T1.4. mo cemecTpam

COB, BKJIIOUYasl MPAKTHYECKYIO MOATOTOBKY)

yac. No7
O01ast TPYA0EMKOCTb JUCIUILTHHBI TI0 Y4eOHOMY IIJIaHY 108 108
1. KonrakTHas padora:
nekuuu (o0Iee KoJI-BO 4acoB, BKIIIOYAs IIPAKTHYECKYIO MO 6 6
TOTOBKY)
NPaKTHYECKHE 3aHITHUS, CEMUHApHI U Tp. (0O1Iee KoI-Bo Ya- 8 8

nabopaTopHble 3aHATHUS (001Iee KOJI-BO YACOB / BKITIOYAS
MPAKTHYECKYIO TIOJITOTOBKY)




TpyroéMkocThb
Bua yueOHo# padboThl qac B 1.4. 1o cemecTpam
) Ne7
KYPCOBOE IMMPOCKTUPOBAHUE
IpYNIOBbBIE, HHIUBUYabHbIC KOHCYJIbTAIIMH U UHBIC BUIBI
y4eOHOU JeATEIbHOCTH, IIPEIyCMAaTPUBAIOIIUE IPYITIIOBYO
WM UHIUBUYATBHYIO paboTy 00yJaromuxcs ¢ Mpemnojiana-
TeJIeM
2. O6bem camocTosiTe1bHOM padoTsl o0yuawmuxes (CPC) | 94 94
B TOM YHCJIC YaCOB, BBIJICJICHHBIX HA MTOJITOTOBKY K 3K3aMEHY
(3auery)
By mpoMeKyTOUYHOTO KOHTPOJIS: 3auéT

5. COAEP KAHUE JNCIHUIIJIMHBI MOAYJIA)
o4yHas popma 00y4eHHs

Ne | HaumenoBanue Tembl (pazaena) | OOwmas tpy- | TpynoémkocTs mo BHIaM y4eOHBIX 3aHATHI
n/n AMCUMILIMHBI (MOLYJIs1) A0EéMKOCTh B (B akaja.yacax)
aKaj.gacax Jlek/ JIad / Ip/ CP
Np.MOAT. | MP.IOAT. | TP.NOAT.
1 | Onpenenenue OOBIKHOBEHHOTO 10 2 2 6
muddepeHInaIbHOr0 ypaBHEHUS N
—Tro mnopsiika (IepBoro nNopsaKa)
2 | Pemenue muddepeHIHaTBHOTO 10 2 2 6
ypaBHEHHUSI.
3 | 'eomerpuueckass HMHTepHpeTanus 10 2 2 6
pewenus 1Y, NOHATHE UHTETpAIb-
HOM KpUBOM.
4 | YpaBHeHUsI C pa3felieHHbBIMH U C 14 2 4 8
pa3AeIAIOMUMUCS NTEPEMEHHBIMU U
METOAMKA UX PEIICHHSL.
5 | Omnopoaubie auddepeHnanTsHbIe 14 2 4 8
ypaBHEHHUS.
6 | 3amaua Komm. 14 2 4 8
7 | Jluneitnble ogHOpoaHBIe nuddepe- 14 2 4 8
HIMAJIbHBIE yPaBHEHHS BTOPOTO
TopsiIKa.
8 | Jluneiinsie HeomHOpOIHBIE AHDde- 22 4 8 10
pEeHLIMAIbHbIE YPaBHEHUs BTOPOTO
TOPSIIKA.
Kypcosoe npoexmuposanue X -
Koucynomayus x axsameny X -
Iloozomoska k sx3ameny (3auemy) X X
HUroro: 108 18 30 60
3a04Has popma 00yueHuUs
Ne | HaumeHoBaHue TeMbl (pa3aesia) Oob6mas Tpy- | TpyaoémMkocTh Mo BUIAaAM yUeOHBIX 3aHATHH
n/n AMCUMILINHBI (MOIYJIs1) JT0EMKOCTD B (B akaja.yacax)
aKaj.gyacax Jdex/ | Ja6/ | Ip/ | cp




NP.TOAT.

Np.MOJT.

Np.NOIr.

Onpenencaue OOBIKHOBEHHOT'O
Qg QepeHnaIbHOr0 ypaBHeHUs N
—TO TopsJiKa (IIepBOTo MOPSIAKA)

20

2

2

16

Pemenue g hepeHIHaTBEHOTO
ypaBHeHus. 3agaya Komu.

18

16

Heonnoponnpie muddepeHnmnans-
HBIC YPaBHEHUSI TIEPBOTO MOPSIIKA.

22

20

VYpaBHEHUsI ¢ pa3fEIEHHBIMU IIe-
PEMEHHBIMU U METOJIMKA MX pellle-
HUSL.

22

20

Jluneiinpie HeogHOpOAHBIE TUDde-
pEHITMAIBHBIC YpaBHEHUS BTOPOTO
MOPSIIKA.

22

Kypcosoe npoexkmuposanue

KOHcyﬂbmab;uﬂ K OK3AMEH)

Iloocomoska k sk3ameny (3auemy)

SIS

HUroro:

94

5.1. Conep:xkanue pa3aejioB AMCUUIIMHBI (MOTYJIA)

Tema 1. IudPpepenunanbubie ypaBHeHHs N - IO NMOPAIKA.

Omnpenenenre 0AHOPOIHOTO AP DHepeHIMaTBHOTO YpaBHEHUS [IEPBOTO MO-
psanka, OnpenesieHre OJHOPOAHOTO MU(dHepeHIINaTBHOTO YpaBHEHUS N-0TO T0-
psaKa.

Tema2. Pemnenue nuddepeHunajibHOro ypaBHeHus.

Pemenue nuddepenunansHoro ypaBHenus N-oro nopsaka. (Ilepsoro nopsia-
ka). [TocranoBka 3agauu Kol o CyiiecTBOBaHUM €IMHCTBEHHOT'O PEILICHHUS.
[Ipumepsr.

Tema3. I'eomeTpuueckasi unrepnperanus pemenust Y.

['eomeTpuyeckoe UCTOIKOBaHKE pelieHus AU dhepeHIuaTbHOTO YpaBHEHUS.
MHO0K€eCTBO pelIeHUI, COBOKYITHOCTh KpUBBIX. [IoHSATHE MHTETrpaIbHON KPUBOM.

Tema 4. YpaBHeHus ¢ pa3ie/IeHHbIMH NePeMeHHbIMH.

Pemenne ypaBHeHN C pa3/IeICHHBIMUA IEPEMEHHBIMHA. Y PABHEHUS, IPUBOASIINE K
YPABHEHHUSIM C Pa3[eICHHBIMU IIEPEMEHHBIMU. Y paBHEeHUs bepHyiu. Metobl
pELIEHUs] YPAaBHEHUH C Pa3/IeICHHBIMU ITEPEMEHHBIMUIO

Tema 5. Ognopoanbie fuddepeHunaIbHbIe YPABHCHUS.

JIuneitnsie ogHOpoaAHbIE AU depeHnanbHbie ypaBHeHus, JInHeitHble HeOHO-
ponubie nuddepeHimanbabie ypaBHeHus, JuddepeHnuanbabie ypaBHEHUS B TTOJI-
HbIX quddepennnanax. Merozast ux pemenus JIJJOY.

Tema 6. 3axaua Komm.



TeopeMa CymeCTBOBAHUA U €AMHCTBCHHOCTH KIIACCUYCCKOI'O pCIICHM. [lonsiTue

qyacTHoe, ob1ee, ocoboe peuteHus. [Ipumeps! pemenns 3agaun Komm.

Tema 7. JIuHeiiHbIe 0OAHOPOAHBIE MU PepeHHATbHbIC YPABHEHUS] BTOPOI0

nmopsiaka.

Jluneitnbie ogqHOpOAHBIE AU dhepeHIInanbHble YpaBHEHUS BTOPOTO MOPSIKA € MOC-

TOSTHHBIMU KO3 duninentamu. DyHaaMmeHTanbHas cuctema pemienuii. Kopuu xa-

pakTepucTuyeckoro ypapHeHus. Ciayuail AeiicTBUTENbHBIX KOpHEH. Cityyail Kom-

IJICKCHO-COIIPS’KCHHBIX KOpHGI;'I XAPAKTCPUCTHUICCKOI'O YPABHCHUA.

Tema 8. JIuneitHbIe HEOAHOPOAHBIE AU (PepeHIHATIbLHbIEC YPABHEHHUS BTOPOI0O

NOpAAKA.

Jluneiinpie HeogHOPOAHBIE U (DEepEeHIMaTbHbBIE YPaBHEHUS BTOPOTO MOPSAKA C

NOCTOSTHHBIMU Kod(duimentamu. YactHoe perenue. OOiee ppenieHue Heo1HO-

POOHOI'O YPpaBHCHHU:. MeTOIH)I PCIICHUA HCOAHOPOAHBIX ypaBHeHI/Iﬁ B 3aBUCHUMOC-

TH OT (PYHKIIUHU B IIPABOM YaCTH.

6. YA EBHO-METOANYECKOE OBECIIEHEHHUE CAMOCTOATEJIb-
HOM PABOTHI OBYUAIOIIUXCHA

Ne Bua camocTosiTebHOM padoThI 00y4Yal0IMXCS
w/n HaumeHoBaHue pa3je/ia AuCUHILIUHBI

1 | OcHoBHBIE TUTIBI OOBIKHOBEHHBIX Audde- | KoHcnekTupoBanue y4deOHON, HAyYHOU M MEpUo-
PEHIMATBHBIX ypaBHEHWH M METOIBI WX | TUYECKOH JIUTEPaTypHl.
peleHust

2 | Jlunevinsle muddepennmansupie ypaBHe- | [IpopaboTka yueOHOTO MaTepuaia (1Mo KOHCIEK-
HUS B YACTHBIX MPOU3BOJIHBIX. TaM JISKIMI yueOHOH M Hay4HOH JIMTepaTyphl).

3 | Auddepennmansapie ypaBHeHUs BbICIIUX | [ToAroTOBKA COOOIIEHUH K MPAKTHYECKUM 3aHS-
HOPSAKOB. YpaBHEHUS JOMYCKAIOILIUE IO- | THSAM, K yYaCTHUIO B TEMATUYECKUX JTUCKYCCHUSX.
HIDKEHUS TTOPSIJIKA.

4 | Henunelinple nuddepennuanbubie ypas- | [lonck HaydHbIX MyOIMKaui U 3JE€KTPOHHBIX HC-
HEHMSI U METOJIbI UX PEIleHHH. TOYHUKOB MH(OpPMAIMH, TOATOTOBKU 3aKJIFOUECHHUS

10 0030py HH(POPMAIIHH.

5 | OcHoBHBIE MOJenu MaremMaTuyeckod ¢u- | PerieHue npakTHUECKUX U CUTYallMOHHBIX 3a/1a4.
3HKH.

6 | Meton pa3neneHus nepeMeHHbIX B 3a1aue | I[IpopaboTka yueOHOro mMaTepuana (1o KOHCIEK-

Hupuxie.

TaM JISKIMI Y4eOHOW U HAyIHOU JIUTEPATYPHI).

7. ®OHA OHEHOYHbLIX CPEACTB

7.1. OueHOYHbIEC MATEPHAJIBI JJISl IPOBEICHUA TEKYUIEro KOHTPOJIS YCIeBAEMOCTH
Ykasvisaemca nepeuenv komnemeHyul 8 npoyecce 0c60eHUs 00pa308amenbHOl NPOSPAMMBI.

Ne
n/n

HaunMeHnoBaHHe TeMBbI
(pa3aesia) AMCUMILTHHBI
(MoyJis1)

CpencrTBa TeKymero KOHTpOJIs

Ilepeyenb kKomme-

yCneBaeMoCTH TEeHLH I




Huddepennnansasie ypas- | Haiinure obmee pemenne OY- 1: YK-1,I1K-1
HEeHus N - TO MopsiKa. | y' + Xy = 4x.

1| Y +xy=sinx.
Pemenne nuddepenmuans- | Haiitu  pemeHue  0JHOPOIHOTO VYK-1, I1IK-1
HOT'O YpaBHEHHMS. muQQepeHInaTbHOTO YpaBHEHUS

xy' +y=x°

I'eomerpuueckas unTepnpe- | Ilokaszars, 4To Npu BCEX 3HAYEHU- VYK-LIIK-1
Tanus pemenus Y. SIX TPOU3BOJIBHOM MOCTOSHHOW C

byHKIUS Yy = cVX SBISETCS pe-

HICHUEM G hepeHIaTBEHOTO

ypaBuenuss 2xy'—y =0. Ilo-

CTPOUTh MHTErPajbHYI0 KpPHUBYIO,

IPOXOJSALIYIO uepe3 Touky A(4,2).
VYpaBHenust ¢ pasgeneH- | Pemuts /Y l-oro mopsaka c pas- IK-1
HBIMU TIEPEMEHHBIMH. JICTICHHBIMU MepeMEeHHbI-

mu: x%dx — Inydy = 0
Onnoponnsie muddepennn- | Pemmte omHopomunoe auddepeH- IK-1
aIbHBIC YPABHEHUS. LUAJIbHOE ypaBHEHUE MEPBOIO IO-

pagkay —x~ 1ty = 0.
3agaua Komm. Haitnure pemenue 3agaun Koy : IIK-1, IIK-3

. A=x)y'-y=0, y(0)=1.
2
Yy
y==5-=, y(-)=1
1. X X :
JIuHelHbIC OJHOPOJHBIE | PemnTh JIMHENHOE OTHOPOAHOE IIK-1, ITK-3
muddepeHnanbHble  ypaB- | AuddepeHnnaIbHoe ypaBHEHNE
HEHHUsI BTOPOTO MOpPsIKA. BTOPOTO MOPSIKA
Ly =2y —-3y=0;
2.y"+3y =5y =0;

Jluneiinpie HEOmHOpOAHBIE | PemuTh JNHMHEHHOE OJHOPOAHOE IIK-1, ITK-3

mudepeHnaIbHble  ypaB-
HEHUs BTOPOTO MOPsIIKa.

nuddepeHnmanbHoe

BTOPOTO MOPSIKA

1Ly =3y +2y=3x2-2x+1;
2.y +y =2y = (x*+1)e%;

ypaBHEHUE

1. Cemectp — 5; ¢popma aTTecTalluM — 3a4eT.

2. IlepeyeHb BONPOCOB K 3a4eTy

BapuaHTbhl KOHTPOJIbHBIX PadoT

7.2. OueHoOYHbIEe MaTEPHAJIBI AJIs1 IPOBEACHUS IPOMEKYTOYHOM aTTECTALMU

Tema: « Inddepenumaibibie ypaBHEHHA N — 0 MOPAIKA»




KonTpoabnasi pabora Ne 1

1. Hatigute obmiee pemenue OY — 1 :

, X=2 ,
X .y =xe"
y'zl_é
W =2y-x. n. x v,
Y Xy =4xX. [|. Y +Xxy=sinx.
2. Haiinure obmee pemenne OJ1Y — 2:
Y +4y' +13y =sinx. 1. Y -2y -3y =e".
3. Haiinure pemenne 3amaun Komy :
y’=y—2—l y(=1)=1
(-x)y'-y=0, y(0)=1. 1. Xt x'

| Y -9y =2-x% y(0)=0, y(@0)=L | Yy +4y=2cos2x, y(0)=0, y(0)=4.

KounrpouabHasi padora Ne 2
BapuanT Nel.

1. ITpuBecTr K KAHOHUYECKOMY BUY YPAaBHEHUE Ut Uy =3y, =0,

. U, =0
2. Haiitn pemieHue ypaBHeHHsT ¥, yAoBJieTBopstomiee ycimoBusm Kormm

U(x,x)=x2. v.-u,) X=O.

y:

3. Pemmuts 3amauy Kormu: Ui-Uu=0 , U(x0)= COSX | mcxoms u3 GpopmyIbl pelire-

HUS 337249 B 00IIIEM CiTydae.
2 2
o o = <
4. HaliTu 5KCTpEeMyM rapMOHMYECKOH (DyHKIUH Ul y)=xy 4 kpyre X *¥Y <1
MCXOJISl M3 IIPUHIIUIA SKCTPEMYMa.

BapuanT Ne2.

u.+4U +5U =0
[IpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHHUE X Xy vy )

-U,, =0

o U
1. Haiitu peuieHue ypaBHEHHS — X , YOOBiIeTBOpstouee yciaoBusam Ko-

U (x,0)=3x". U,(x,0)=0

2. Pemmmts 3amauy Komm: Ui=Uu= 0, U(x0)= X Mcnonb3ys U3BECTHYIO (op-

MyJly perienus 3aaauu Komu.
3. CpopmynupoBats 3amady [upuxie g [OpSAMOYToJbHOW — 00JacTH
as<x<b, c<y<d

I

Y HauTH ee peueHue metogom Dypee.



1. IlpuBecTy K KAHOHMYECKOMY BUJTy YPaBHEHUE

1. HpI/IBGCTH K KAHOHHYCCKOMY BHUAY YPaBHCHHUC

1. TlpuBecTy K KAHOHMYECKOMY BUJTy YPaBHEHUE

1. TlpuBecTy K KAHOHUYECKOMY BUY YPAaBHCHHUE

2. Haiitu permenue ypaBHeHUs — %

BapuanTt Ne3

Uy—2U,,+U, =0

XX

. u,=0
2. Haiitm pemieHue ypaBHeHHS %, yJaoBjieTBopsiomiee ycinoBusMm Korm

U(x, x)zo; (Ux‘Uy) = X’

y=x

. Pemuts 3agauy Kou: Ui=Uy =0 , U (x0)=sin X mcxons u3 GpopMyIsl pele-

HUsA 3a1a94 B O6H16M ciIydac.

u,+U, =0
. Beimucare ypaBHeHus Jlammaca W

U HaliTH ero GyHJIaMEeHTAIbHOE PEeIlICHUE.

B HOJIHpHOﬁ CUCTEMC KOOPpANHAT

Bapuant Ne4
U, +2U,+U, =0

o u,=0

. Haiitu peruenue ypaBHeHHMs ~ %  °, YHOBIETBOpsIoLlee ycloBuaM Kommu
w2

U(x,—x)=0. v, +Uy)|y:—x =X

; .

U = _ 2

. Pemmts samauy Komm: Yt ™Ys =0 UK0)=X* yexong us dopmymsi perre-

HUA 3a[a4H B OOLIEM CITydae.

. Jlath omnpejiesieHre TAPMOHMYECKOH (BYHKIMKM U HPUBECTU IPUMEPHI IS OfI-

HOMEPHOT'0, IByMEPHOT0, TpEXMEpHOro ypapHeHus Jlamnaca.

BapuanT Ne5

U, +2U,, +50,, =0

2. Haiitu pemenue ypaBHEHUS Uy =Yy = 0, yAOBIIETBOpsitolIee yciaoBusM Ko
U(x0)=0. U,(x0)=3x*
. Permurs 3anauy Kommr: Yt ~Yn=0 U(X’O):3X+1, ucxons u3 GopMmyisl pe-
y PMYJIBL D

IIICHUS 33]1a49¥ B OOIIEM CTydae.
. ChopmynupoBare 3amaun Qupuxne u Helimana mns ypaBHenust Jlarumaca

_ 2, 02
UntUyy =0 5 xpyre X +Y° =1 4 nposeputs yciosne paspemmmoctH 3ana4n

Heiimana 1t KOHKpETHOM (hyHKIIMH.

Bapuant Ne6
2, +3U,,+U, =0

Uy Uy = 0, yAOBJIETBOPsitolee ycaoBusaM Komm

UR0)=x; Uyx0)=x

_ _ _ 2
. Pewmts 3amauy Komm: Yt Y =0 U (x,0)=2x 1 nexoms us gopmyist pe-

IIEHUS 33]1a49¥ B OOIIEM CiTydae.



_ [,2 2
. Ilokazatp, uTo QyHKIUSA U y)=Inyx*+y rapMOHUYECKAas BCIOAY B IJIOC-
KOCTH, 32 UCKIIFOYEHHEM HAa4ajo KOOPAUHAT.

Bapuant Ne7

1. IlpuBecTH K KAHOHMYECKOMY BUJYy YPaBHEHHE U=y +3,, =0

. Haiiti peuieHue ypaBHEHHs Uy =0, yIoBIeTBOpsifoliee yciuoBusaM Koru
U (x,=x) = 2. u, +Uy)| =0

y=
7

U -U,=0 U(x,0)=4x+5

. Pemmuts 3amauy Komm: : , Icxoast u3 (hopmyIiel pe-
IIEHUS 3a]]a4 B 00IIEM CiTydae.
1
U(x,y,z)== iy r
. Ilokazate, yTOo QyHKIUA r,roge "=VXTY *2 yromnersopser

U,+U,, +U, =0

ypaBHeHwuto Jlammaca Besme e M #0.

IIporpaMMa MUHMMYMa NPUMEpPOB M 3aJa4 IJs NPAKTHYECKUX 3aHd-
THH Kypca.

1. Haiftu pemenne OJIY — 1; 1)¥'+ Y= X 2) X{L+y)+yy'(+x)=0 ,3) Y=y,
4)(1+ xz)dy— Xydx=0 5) y'sinx=ylny 6) (1+ex)yy’:ex’ 7) y' +x2y = xz’ 8)
(x3 +3xy2)dx+(y3 +3x2y)dy:0’ 9) y'+ Y COSX=sinXCOSX_ 10)
yezxdx+(1+ ezx)dy:O’ 11) y' +3y=e"

2. Brimucarp 00o0e JIMHEHHOE anre0pandeckoe ypaBHEHHE, COCTAaBUTDH JIM-
HetiHoe OJ1Y — 1 , nna kotoporo BeIiOpaHHOE anreOpanyeckoe ypaBHCHHE

ABJIACTCA XapaKTCPUCTHICCKUM U HAWUTH €ro pPEUIICHUC C ITOMOIIBIO PCIICHUSA

anredpanvyecKoro ypaBHEHUs.
6

Hanpumep: 5k +6=0 5y'+6y=0 y=ce®
3. Bremmucats mo0ble Tpu OJHOPOAHBIE YpaBHEHUS U3 1.1 B auddepeHnnars-
HOU (hopMe M TIPOBEPUTH SBJISIOTCS JIM OHU YPAaBHEHUSMH B TOJHBIX AUQ-
dbepenmuanax.
Hanpuvep: 1) xy'+y=x° :2) xdy + ydx = x3dx :3) xdy + (y — x3)dx =0.
oM ON
3 ~ 1 =
M(X'Y):y_x; N(X:y):X; oy - OX
4. Bwmmcarts 1r00bie Tpu auddepeHmpyeMbie GYHKIMA IBYX HE3aBUCUMBIX
MEePEeMEHHBIX, TPUPABHATh UX TepBbie MudPepeHnnans HyJ 0, HAUTU pe-

1

menue noiaydeHubix OJY — 1, kak ypaBHeHHUI B MOJIHBIX AU depeHuanax.



Hampumep: Y = xsin(x” - y), U, =sin(x* — y)+ x2xcodx’ - y); U, = xcosx’ - y).

[sin(x? — y)+ x2xcos(x? — y)Jix + x cos(x? — y)dy = 0 Permenue: xsin(x? — y)=const .

X y
U(x,y)= [M(t y)dt+ [N(x,t)t
Jlanee npoBepuTh M0 GopmyJie %o Yo
5. Brinucarts 1r00n1e TPHU KBAAPATHLIX YPABHCHUA, OAWH U3 KOTOPBIX HMCCT

J1Ba Pa3IUYHBIX JCUCTBUTEIBHBIX KOPHS, IPYroi — J1Ba KOMIUIEKCHBIX KOp-
Hsl, TPEThE — OAMH KpaTHbII KopeHb. [1o 3TuM ypaBHeHusiM coctaButh O/1Y
— 2 ¢ MOCTOSAHHBIMH KO3 PUITUECHTAMH, JIJIs1 KOTOPBIX OHU SBIISIOTCSA Xapak-
TEPUCTUYECKUMU U HAUTHU UX 00IlIEe PEIICHHE.
Hanpuwmep: 1) k? +5k +6=0<«> y"+5y" +6y=0.
2) k? +k+1=06y"+y'+y=0. 3) k? +2k +1=06>y"+2y' +y=0

1x[ J3 J3 ]

y=e 2 |C,cos—x+C,sin—x

Pemenue: 1) y=Cpe™ +C2e73X; 2) 2 2
3) y= (Clx +C, )e_x_

6. Hns cocraBnenssix mo m.5 OY — 2 paccMOTpeTh HEOJTHOPOJHBIE CIIyYaH,

KOTJa IIpaBble YacTH YPaBHEHUS f(x) 3a/laHHbIE KOHKPETHbIE (YHKIIHH,

" ' w2
Hampumep Y oY TOY=X

. Haiitn pernienune 3TUX HEJIIMHENHBIX YpPaBHEHUU
MeToaoM Jlarpanxa.

7. CocraButb JIVUII — 2, nist KOTOpbIX BbIOpaHHbBIE B 1.5 KBaJpaTHbIC
YpaBHEHUS SABJSIOTCS XapakTepucTHUYeCKUMU. HallTh XxapakTepUCTHKU 3THX ypaB-
HEHUI U yTEM 3aMEHbI IEPEMEHHBIX PUBECTH UX KAHOHUYECKUM BHJIaM 3aIUCH.

8. Haiitn pemenns 3agaun Ko, /apOy, 'ypca cOOTBETCTBEHHO ¢ HaYaIbHO

— KpaeBbIMU YCIOBUSMHU U(x0)=1(x) U, (x0)=f(x) ,
U(x,0)=f(x) U, (x—x)= f(x); U(x,x)=f(x) U, (x—x)=f(x) PacemoTpeTs

cryaan T)=x f)=x* f(x)=sinx; f(x)=cosx; f(x)=e* -1.

f(x)= tox. f(x)=Inx . OcyniecTBUTh POBEPKY MPABUIBHOCTH MOJTYYEHHOTO
pelIeHUs B clyyae KOPPEKTHOCTH MOCTAHOBKH M TOTPABUTH KPAaeBbIE YCIIO-
BUS TaK, 4TOObI OBLIM COOJIOCHBI YCIOBHS COTJIacOBaHUs, B Cllydae HEKOp-
PEKTHOCTH ITOCTaHOBKHU.

9. Haiitn pemenune 3amauun Komm 1 ypaBHeHuss ®@yppe 1o 3aJaHHOMY

HAYaJbHOMY YCIIOBHIO U (x,0)=f (x) s cIy4aeB
f(x)=x; f(x)=x* f(x)=sinx; f(x)=cosx.

10. Bemucats B Buje cymmbl psina pemenre CK3 nis ypasaenus Jlamambepa c
HYJICBBIMU KPAaeBBIMU YCIOBHSIMHU U HAYAJILHBIMHU YCIIOBUSMU

U(x,0)=7(x) U, (x,0)= v(x)’ 0<X<7 xorma (X)=x v(x)=x; 7z(x)=sin X
v(x)=cosx



11. HemocpeACTBEHHBIM BBIYUCIEHHEM I10Ka3aTh, 4TO (DYHKIMsS IapMOHMYHA
(HErapMOHHMYHA) npu
U(xy)=xy, U(xy)=x®+y% U(xy)=x*-y? U(xy)=chx+chy

12. IIpoBepuTh rapMOHUYHOCTh byHKIMI
U(x,y)=cosxsiny; U(x,y)=cosxcosy; U(x,y)=chxshy; U(x,y)=Inx?+y?;

U(x,y)=;; U(x,y)=In{x? +y?+2%; U(x,y)= ! :

st:o

13. IIpoBepuTh CBOICTBA rapMOHUYECKUX QYHKITUN T on ;

1
U(Xo’ YO):ﬁ IU(X’ y)dS
Iy

I Z(X—XO)2 +(Y—YO)2 =R A TPUHIAI
skcTpemyma B kpyre X Y =1
U y)=xy;  U(xy)=x" -y

14. C nomompbto psaa dypee mnm uHTerpana Ilyaccona HailTu rapmoHuve-

U1t QyHKIUH

2 2 2 2
ckyio B kpyre X *Y =1 gpynxumro na rpanune 70X *Y" =1 yrosnersops-

U[ =sin2¢p U| =cos2
IOIIYI0 yCIoBHIO [upuxite |F (p; r v

15. IToctpouts ¢yHkuMIO ['puHa 17151 TOJYIUIOCKOCTU U BBINKACATH C €€ MOMO-

L2
LBIO PeLICHNUE 3319 JIUpHXIIe ¢ KPACBBIM YCIOBHEM (xy)=x*,
Bonpocs! Ha 3a4eT

JANPOEPEHIIMAJIBHBIE YPABHEHUSA

1.Onpenenenne 0OBIKHOBEHHOTO U (PepeHInanbHOT0 ypaBHEHUS N — ro
nopsiaka (OY — n) u ero kinaccuueckoro pemenus; (OJY — 1), reomerpuueckoe
MCTOJIKOBAaHUE €T0 PELICHHUs, TOHATUE UHTErpajbHask KpUBasl.
2. YpaBHEHHUs C pa3JeleHHbIMU U C PA3ACISIONIMMUCS NEPEMEHHBIMU U Me-
TOJIMKA UX PEIICHHUS.
3. Jluneitnoe OIY — 1 (JIOAY — 1) 1 MeToabI UX perieHus.
OLY B nmonubIx AuddepenHmanax 1 METOAbl UX PELICHUs.

&

5. 3anmaua Komm, TeopeMa CcyIiecTBOBaHUS U €IMHCTBEHHOCTH KJIaCCUYECKO-
ro pemienus (6e3 gokazarenbctBa) st OAY — 1 u OY — 2. Ilonsitue va-
CTHOE, o0111ee, 0co00e perIeHusl.

6. JIOAY — 2 c nocTossHHBIMU KO3(PGUIIMEHTAMU U METO/Ibl UX PEIICHUS.

7. 3apaya lltypma — JluyBuiisi, coOCTBEHHbIE 3HAUEHUS M COOCTBEHHBIE
byHKIIH.



8. Ompenenenrie ypaBHEHHsI B YAaCTHBIX MPOU3BOJHBIX BTOPOTO MOPAJKA C
JIByMsl He3aBUCUMBIMU TiepeMeHHbIMU (YUII — 2) u ero kiaccM4eckoro
pemenwus. Jluneitapie YUII — 2 (JIVUII — 2) ux knaccuduxarus. Xapakte-
PUCTHYECKOE ypaBHEHUE, XapakTepucTuku. Kanonndeckue hopMbl U cxe-
Ma nipuBeaeHus oomiero JIVUII — 2 k kaHOHUYECKOMY BHITY.

9. Knaccuueckue ypaBHeHUs MaTeMaTtuyeckor ¢u3uku ( ypaBHeHus Jlamam-
oepa, Ilyaccona — Jlamnaca, @ypbe). KoppeKTHOCTh MOCTAaHOBKU Hayajlb-
HO — KpaeBbIX 3aja4 JJIsl 3TUX ypaBHEHUH.

10. Ypasaenue Jlamambepa u ero obmiee pemienue. 3amada Komm s ypas-
HeHus [lanambepa, ee penieHue 1 KOppEeKTHOCTh TOCTAaHOBKHU.

11. XapakTepucTHUEeCKU TpeyroibHUK. 3aaada [lapOy, ux pelieHue u Kop-
PEKTHOCTh TOCTAHOBKH.

12. XapakTepucTHUECKUI YeThIpeXyroJibHUK. 3aiada ['ypca , ee pelieHue u
KOPPEKTHOCTh NOCTAHOBKH.

13. Cmemannas kpaeBas 3anaya (CK3) ana ypaBuenusi lamambepa, enuH-
CTBEHHOCTb, €€ PEUICHUS; ISl CITy4aeB:

a) OJHOPOJHOIO YPaBHEHUS C OJTHOPOJHBIMHU KPA€BbIMH YCIOBUSIMU;
0) HEOAHOPOIHOTO YPABHEHUS C OJJTHOPOAHBIMHU KPAE€BBIMH YCIOBHSIMU;
B) HEOJTHOPOJHOT'O YPAaBHEHHSI C HEOJHOPOAHBIMU KPA€BbIMU YCIOBHSIMU.
14. 3anaya Komw, 115t ypaBHeHust @ypbe, €TMHCTBEHHOCTD €€ PEILICHHUS.

15. CK3 gns ypaBHeHus Dypbe, €IUHCTBEHHOCTh €€ pelleHus. (TMPUHIIMI
AKCTPEMYMa M €T0 CJICIACTBHUS).

16. Pemmenune CK3 mys ypaBHenust Oypbe, METOI0M pa3jiesieHns epeMeHHbIX
JUTSt

a) OJTHOPOAHOTO YPAaBHEHUS C OJJHOPOITHBIMHU KPAeBBIMHU YCIIOBHSIMH;
0) HEOJTHOPOJIHOTO YPAaBHEHUS C OHOPOIHBIMU KPACBBIMU YCIIOBUSIMU;
B) HEOJJHOPOIHOTO YPABHEHHSI C HEOTHOPOJIHBIMH KPA€BBIMHU YCIIOBHSIMH.
17. Pemenue 3agaun Koum, 115 ypaBaenus @ypbe, ¢ mOMoUIbo GyHAaMEH-

TaJbHOT'O PELIEHUS.

18. EnunctBeHHOCTH perieHus 3anaun Komm, mist ypaBuenus Oypbe.

19. ®dynnamenTanbHOE pelieHue ypaBHeHHMs Jlaruiaca B IMJIOCKOM M TpO-
CTPAHCTBEHHOM CITy4asiX.

20. Onepatop Jlannaca u popmy:sl ['puHa 1181 Hero.

21. Onpezenenre TapMOHUYECKON (DYHKIIMK U €€ UHTEeTrpajibHOE MpeCTaBIe-
HUE.

22. IloctanoBka 3amau Jlupuxme, Helimana, [lyankape mis ypaBHEHHS
Jlannaca. BHyTpeHHME U BHELIHKE 3a0a4H.



7.3. IlepeyeHb KOMIIETEHIIWI M WHIAMKATOPOB UX JOCTUKEHUs, OMUCA-
HHMe KPUTEePHUEB OLIeHMBAHNS KOMIIETEHIIUI MPeACTABJSIOTCS B TaldJauIe

Kox xommereHmmm,
WHIUKATOPHI 10-
CTHDKEHHMS KOMIIC-
TECHIUU.

YPOBHHM OCBOEHHUSI KOMIIETEHIIUN

IIponBunyTHIN bazoBbiii [Toporossiii He ocBoennl
KOMIETEHLINU
«OTJIUYHO» «XOPOLLIO» «YIOBJIETBO «HEYJIOBJIETBO
PUTEIBHOY» puUTeaBEHO»!
«3aUTEHO» «HE 3aYTECHO»

YK-1 Criocoben
OCYIIECTBIIATH I10-
UCK, KDUTUYECKUI
AQHAJIN3 U CUHTE3
nHpOPMAIIH, TIPH-
MEHSTh CUCTEMHBII
MOIXOJ ISl peltre-
HUS TIOCTaBJICHHBIX
3a1a4

3Haet rry0oKo U
MIPOYHO y4eOHBIH Ma-
Tepuall, CBOOOIHO OT-
BEYaeT Ha BOIIPOCHI,
CcBOOOHO perraer 3a-
Jlauu, He 3aTPYAHACTCS
C OTBETOM IIPH BUIO-
W3MCHEHNH 3aJJaH1H,
MPaBHJILHO 000CHOBBI-
BaeT MPUHSTOE pelle-
HHeE, BIaJeeT pa3Ho-
CTOPOHHUMH HaBbIKa-
MU U TIPUEMaMH BbI-
MIOJIHEHUS IPaKTHYe-
CKHUX 3aJlaHuil, OKa-
3bIBAET JOJDKHBIN ypo-
BeHb CHOPMHUPOBAHHO-
CTH KOMIIETEHLUH.

3HaeTr y4eOHBIH Ma-
Tepuan. YMeer npa-
BUJIBHO IPUMEHUTh
TEOPHIO IIPH BBINOJI-
HEHUH NTpaKTH4Ie-
CKHUX 3aJlaHHM, BJia-
JeeT HeOOXOUMBIMU
MIpHEMaMH BBITIOJI-
HEHUS MPAKTUIECKUX
3aJIaHUH, HO 3aTPyH-
HSIETCS C IPUMEHE-
HHUEM 3HAHUH, CBSI-
3aHHBIX C HOBBIMH
HECTaHIapTHBIMH
3ala4aMHt. TIOKa3bl-
BAET JOJDKHBIN ypo-
BEHb C(HOPMHUPOBAH-
HOCTH KOMIETEHIUH.

3HaeT OCHOBHOU
MaTepuai, HO JI0-
MycKaeT HeTOY-
HocTtH, IIpu pe-
LICHUH TTpUMe-
poOB, 3a1a4 J0-
ITyCKaeT OINOKU

He 3naet marte-
puain. He ymeer
peuaTs NpaKTH-
YyeCcKHe 3aJ1a4H.
He otBeuaet Ha
IIOCTAaBJICHHBIC
BOTIPOCHI.

MK-1. Cnocoben
KOHCTPYHPOBAThH
coJiepkanue oopa-
30BaHUs B TIPe/I-
METHOM o0acTu B
COOTBETCTBHH C
TpeOOBaHUSIMHU
®I'OC 0CHOBHOTO U
CpETHETO0 00IIero
o0Opa3oBaHwsl, C
YPOBHEM pa3BUTHS
COBPEMEHHOM HayKH
U C yYETOM BO3-
pacTHBIX 0COOEHHO-
cTeit 00yJaroIHXCs

3HaeT riryboKo
MIPOYHO y4eOHBIH Ma-
Tepual, CBOOOTHO OT-
BEYAET Ha BOIMPOCHI,
CBOOOJIHO perraer 3a-
Jlauu, HE 3aTpyAHSIETCS
C OTBETOM IPHU BUIO-
W3MEHEHHH 3aJaHUM,
MPaBUILHO 0OOCHOBHEI-
BaeT MPUHSTOE pellie-
HUE, BIaJICEeT pa3Ho-
CTOPOHHUMU HaBBIKa-
MU U IpUEeMaMH BBI-
MOJIHEHUS IPAKTHYe-
CKHX 33JJaHMH, IOKa-
3BIBAET JIOJIKHBIN ypo-
BEHb C(HOPMUPOBAHHO-
CTH KOMIIETEHITHH.

3HaeT y4eOHsblii Ma-
Tepuai. YMeer npa-
BUJIBHO IPUMEHUTH
TEOPUIO IIPU BBIIIOJI-
HEHUU TIpaKTHde-
CKHUX 3aJlaHHi, Bia-
JieeT HeoOX0IMMBIMHU
MpreMamu BbITIOJ-
HEHUS MPAKTHIECKUX
3a/laHui, HO 3aTPya-
HSIETCS C IPUMEHE-
HHEM 3HAHHH, CBSI-
3aHHBIX C HOBBIMH
HECTaHJAPTHBIMU
3a71a4aMu. TTOKa3bl-
BaET JOJDKHBIN ypo-
BEHb C(HOPMUPOBaH-
HOCTH KOMIIETEHIIHI.

3HaeT OCHOBHOM
MaTtepuai, HO JI0-
MTyCKaeT HeTOY-
HocTH, [Ipu BbI-
TIOJTHCHHUH TIpaK-
THYECKHUX 3a/a-
HUU JOIyCKaeT
OIINOKHU

He 3naet marte-
puai, He yMeeT
pemiate 3ajaqd,
HE OTBEYAaEeT Ha
Bompockl. He
CITPABIIICTCS C
BBIIIOJIHEHHEM
TECTOBBIX 3aJa-
HUH.

IIK-5 Ocymectisi-
€T KOMMYHUKAITUIO
B 1Iu(poBoii cpene
JUTSL TOCTHIKCHUSI

3HaeT rIIy0oKo U
MPOYHO y4eOHBIN Ma-
Tepual, CBOOOTHO OT-
BeYaeT Ha BOMPOCHI,

3HaeT y4eOHbIH Ma-
Tepuan. YMeer npa-
BUJIBHO NTPUMEHUTH

TEOPUIO NIPH BBIIOJI-

3HaeT OCHOBHOM
MaTepuai, He
MOJXKET pelraTh
CIIOYKHBIE 3a1auH.

He 3naer mare-
puai, He yMeeT
peliaTh 3a7a4u,
HE OTBEYAET Ha




npodecCHOHANBHBIX | CBOOOAHO peulaeT 3a- HEHHUU MpaKTHYe- [Tpu BeImonHEeHNN | Bompockl. He
neneid u dpdexTuB- | maum, He 3aTPYAHSACTCS | CKUX 3aJaHUM, BlIa- | MPAaKTHYECKUX CIIPABIISIETCS C
HOT'O B3auMozei- C OTBETOM IIPH BUJIO- JeeT HeOOXOAUMBIMU | 3alaHUi JIOMyC- | BBIMOJHEHUEM
CTBHSL. M3MEHEHUH 3aJaHuH, NpreMaMH BBIOJI- KaeT OINOKH TECTOBBIX 3ajia-

NPaBUIBHO OOOCHOBBI- | HEHHS MPAKTUIECKUX HUH.

BaeT MPHUHATOE pelle- | 3aJaHuii, HO 3aTpy.I-

HHUE. YMeeT MIPUMEHSTh | HIETCS ¢ MpUMEHe-

MPOTrPaMMBI JJIs HUEM 3HAHHH, CBS-

HAaXOKJCHUS MPUOIH- | 3aHHBIX C HOBBIMHU

JKEHHOTO PELICHUS HECTaHAapPTHBIMHU

JudQepeHInaNTbEHBIX 3aja4aMH.

YpaBHEHUH.

8. VAEBHO-METOIMYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYE-
HUE TACHUATIIMHBI (MOIYJIS)

8.1. IlepeyeHb OCHOBHOI y4eOHOIi JIUTEPATYPHI

1. BacunwseBa A.b, Mensenes I'.H., TuxonoB H.A., Ypasrunsauna T.A. qud-
dbepeHInaIbHBIE U UHTETPAJIbHbIC YPABHEHUS, BapUAIIUOHHOE HCUYHUCIICHUE
B IIpUMepax M 3ajavax: YuedHoe nocobue 3-e uza-e u3a-so «Jlauey», 2010-
432c.

2. 3anopoxen .M. 3.33 PykoBOACTBO K peLICHUIO 3a/1a4 110 MaTeMAaTUYECKO-
My aHanuzy: YueOHoe nocodue 7-e uzz. U3a-so «Jlanwy, 2010.-464c.

3. bupman ML.III., Conomsixk M.3. b64 CriektpanbHas Teopus CaMOCOTPSKEH-
HBIX ONEpPaToOpoB B T'MJILOEPTOBOM MPOCTpaHCTBE: YueOHOe mocobue. 2-e
n3n. CII16.: U3marensctBO «Jlanby, 2010.-464c.

4. Enbuos, A. A. luddepenunanpHpie ypaBHeHUS : yueOHOe ocobue / A. A.
Enbuos, T. A. EnpnioBa. — Tomck : ToMckuil rocyapCTBEHHbIA YHUBEP-
CUTET CUCTEM YNPABJIECHUSA U PaTUO3NEKTPOHUKH, Db KonteHt, 2013. —
104 c. — ISBN 978-5-4332-0128-6. — TekcT : 31eKTpOHHBIH // DNEKTPOH-
HO-OnOmuoreunas cuctema IPR BOOKS : [cakr]. — URL:
http://www.iprbookshop.ru/72089.html

5. bonmonypuna, W. I1. O6GbikHOBEeHHBIE AU dEepeHIInaNbHbIE YPaBHEHUS TIep-
BOT'O TOpSAJIKA B IpUMEpaxX U MNPUIIOKEHUSIX : MeTonyeckue ykazanus / U.
I1. bononypuna, C. T. HycakaeBa, A. H. bnaroBucuas. — OpeHOypr :
Openbyprckuii rocynapcTBeHHbil yausepcutet, ObC ACB, 2014. — 59 c.
— ISBN 2227-8397. — Tekcr : DSACKTPOHHBIA // DJIEKTPOHHO-
oubmuoreunass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/51604.html

6. Konosanona, JI. B. /luddepenunanbubie ypaBHEHUS U UX TPUIIOKECHUS B

TexHuke : yuyeoHoe mocobue / JI. B. KonoBanoBa. — Cankrt-IleTepOypr :
Canxkr-IleTepOyprckuii  rocy1apCTBEHHBIN  apXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcutet, ObC ACB, 2015. — 57 ¢. — ISBN 978-5-9227-0573-8. —



http://www.iprbookshop.ru/51604.html

TekcT : 2JIeKTpOoHHBIN // DekTpoHHO-O0ubanoTeyHas cucrema IPR BOOKS
: [cariT]. — URL.: http://www.iprbookshop.ru/49956.html

7. bypmuctpoBa E.b. 5912 Martematnueckuii ananu3 u auddepeHnnaibHbe
ypaBHEHHUA: Y4eOHUK aJisi cTyn BbIcil.yueO.3aBbienenuil/E.b.bypmucrposa,
C.I' Jlo6anoB. —M.:M3narenbckuii ieHTp «Akaaemus», 2012-368c.

8. Matpocos B.JI., P.M. Acnanos, M.B. TonnynoB-M.: ['ymanutap, U3z 1ieHTp
BJIAJIOC, 2011-376¢. QuddepeHnnanbuble ypaBHEHUST U YpPaBHEHUS C
YaCTHBIMU MPOU3BOTHBIMH.

9. bubuxor I0.H. b.59 Kypc oObikHOBeHHBIX AudhepeHITnaTbHBIX ypaBHE-
HUH: YdeOHoe rmocobdue. 2-¢ n3na., M3m-«Jlanp»,2011.-304c.

10.butrep I'.I". b.66 O0bikHOBeHHBIE AU depeHITnaIbHbIC YPaBHCHHS: yUueo-
Hoe nocobue /I".I'.butnep.-PoctoB v//1:®enukc, 2012.-205¢.

8.2. IlepeveHb NOMOJHUTEIBLHON YUeOHOI JINTEPATYPHI

=

bunanze A.B. YpaBuenue matematuueckoi ¢pusuku. M.: Hayka,1976r..

2. bumanze A.B., Kanmuanuenko JI.®. COopHUK 3a/1a4 IO ypaBHEHUSM MaTeMa-
tnyeckol ¢pusuku. M.: Hayka, 1977r.

3. CmupHoB M.M. 3agauu o ypaBHEHHUSIM MaTeMaTH4eCcKOH Gu3uku. M.:
Hayxka, 1977r

4. Tuxono A.H., Camapckuit A.A. YpaBHeHHe MaTeMaTrHueckon pusuku. M.:
Hayka,1972r.

5. ApamanoBuu U.T'., Jlesun B.W. YpaBHenue matematudeckoit puznku. M.:
Hayka,1969r.

6. Apcenun B.B. Metoasl matematuueckoit pusuku. M.: Hayka 1974r.

7. TuxanoB A.H., BacunbeBa A.b., CBemnankoBa A.I'. Jluddepernmanbabie
ypaB HeHud. — M.: Hayka, 1980r..

8. IlkonsHuK, duddepennmansupie ypaBaenus. — M.:Broicinas mkona,1963r.

9. MarseeB H.M. ludpdepennranbunie ypaBaenus. — M.: [TpocBeriie-
Hue,1988r.

10.0Ouan }0.C.Metoapl MmaTemaTuieckor pusuku. M.: Beicmasiikosa,1967r.

8.3. Ilepeuens HTEpPHET-PECYPCOB, HEOOXOAUMBIX /IJIsl OCBOCHMS JUCIUILIU-
HbI (MOYJISA)

1) Bukunenus http://ru.wikipedia.org/wiki

2) Ob6pa3oBaTeIbHBII MATEMATHICCKUI CAaUT « DKCITIOHESHTa»

http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MateMaTUYECKUX YpaBHEHUIN

http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs matemaTtuka B ogHOM MecTe!

http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm



http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremartuyeckoe O0ropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

8.4. llepeueHb HH(POPMAIUMOHHBIX TEXHOJIOTHI U MPOrPAMMHOI0 00ecneyeHus

1. DnextpoHHas 6MOIMOTEKA Kypca, KOHCTICKTHI JICKITHM, 3aTaHMsI JIJIs1 TIPAKTH-
YECKUX 3aHATUN U CAMOCTOSITEIbHON pabOThl, BAPUAHTHI TECTOBBIX 3aJJaHUN
JUTSI IPOBEPKU TEKYIIUX U OCTATOYHBIX 3HAHUH CTYJIEHTOB, BApHUAHTHI 3a/1a-
HUM U1 TEKYILEro U MPOMEKYTOUYHOTO KOHTPOJISl 3HAHUM 00yUaroIuXxcst
KommnbrotepHoe u MyasTUMeaRITHOE 000opynoBanue MY,

Metoauyeckre peKOMEHJALNH 110 U3YUYECHHUIO JUCHUTUIAHBI.
Omneparrionnsie cuctemsl Windows 7, 10.

MS Office 2007/2010.

Apxusatopel: WinRar, WinZip

AntuBupycHsle cpenctna: Kaspersky

[Iporpammel 17151 paboThI ¢ M300pakenuem: AcrobatReader

[Tporpammel s paboTsl ¢ Internet u snekTponHoi mouroii: Opera, Mi-
crosoft Internet Explorer, Google chrome, Mazilla FireFox

OCoOoNORWLN

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEHEHUE JUCHHUIIJIA-
HbI

Jlns mpoBeAeHUs! JIEKIIMOHHBIX U TPAKTUYECKUX 3aHATUN UMEIOTCS ayJUTOPUH,
OCHAIIIEHHbIE BCel HE0OX0IUMON MeOeTbI0 U MHBEHTapeM. J{Jist OTIeIbHBIX 3aHs-
TUW ayIMTOPUHU OCHAIICHBI MPOESKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM YKPAHOM
JUJIs1 IEMOHCTPALMM CIauI0B U T.I.

10. METOANYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIUXCSA 11O OCBO-
EHUIO JUCHUITJIMHBI
[Ipuctynasi K U3y4eHHUIO AUCIUIUIMHBI, O0OYyYAIOIIMMCS 1IeIecO00pa3HO 03Ha-

KOMUTBCS C €€ pabouel mporpaMMoi, yueOHON, HAyYHOW W METOAMYECKOU JIUTe-
paTypoi, umeronieiicss B OMOIMOTeKe YHUBEPCUTETA, & TAKXKe C MpearaéMbIM Iie-
PEYHEM 3aTaHUM.

Jlnst ycnemrHoro ocBoeHust yueOHoro marepuaia kypea «luddepennuansabie
ypaBHEHUs» TpeOyIOTCS cUCTeMaTH4ecKash padoTa Mo M3yUYEHHUIO JIEKIUNA U PEeKO-
MEH/IyeMOM JIUTepaTypbl, PEHICHUIO TOMAIIHUX 3a/1ay U JOMAIIHUX KOHTPOJbHBIX
paboT, a Tak’Ke aKTUBHOE y4acTHe B padOTe MPAKTUUECKUX 3aHATHH.


http://www.matburo.ru/ex_ma.php?p1=madiff

ITokazarenem ocBOEHUs Marepualia CIy>XKUT YCIICIIHOC PCIICHUEC 3aaa4 IIPCa-
JlaraCMbIX JOMAIIHUX KOHTPOJIbHBIX pa60T 1 BBIITOJIHCHHUC ayAUTOPHBIX CAMOCTO-
TCJIbHBIX U KOHTPOJIbHBIX pa60T.

B xauectBe OLCHOYHBIX CPCACTB HpOFpaMMOﬁ JAUCHUILIMHBI IIpeaAyCMaTpuBa-
CTCA:

® TeKYIIMA KOHTPOJb (ayJUTOPHbIE KOHTPOJIbHBIE PabOTHI, TOMAIIHUE 3a-

JTAHUS).

® IPOMEKYTOYHBIA KOHTPOJIb (IK3aMEH).

Dopmbl meKyuje2o, nNPOMeNCYmoyHo20 U Unmo208020 KOHMPOJL.

Texywuii koumponw.

- CaMocCTOSTENbHBIE PpA0OTHI

- UnauBuiyanbHbIE 3a1aHUS

- Onpoc CTyJIeHTOB

IIpomesrcymounwiti KOHMPOJb:

- KontposnbHas paboTa 1o Kypcy

Hmoeoswiu konmpons:

11. CHEIMAJIBHBIE YCJIOBUA J1JIs1 UHBAJIMAOB U JINL C OI'PA-
HUYEHHBIMHA BO3MOKHOCTAMM 310POBbS

[Ton criennanbHBIMU YCIOBUSAMU JUIsI TIOJTy4YeHUs] 00pa3oBaHUs 00y4arOIInXCsl
C OTrpaHUYEHHBIMHU BO3MOXXKHOCTSIMU 3JI0pPOBbSI MOHUMAIOTCS YCJIOBHSI OOyuYeHus,
BOCIIUTAHUSA U Pa3BUTHSI TaKUX CTYACHTOB, BKIIIOUAIOLIUE B ce€0sl MCIOJB30BaHUE
Ipu HEOOXOIMMOCTH aJanTHPOBAHHBIX O00Pa30BATENBHBIX MPOrPaMM U METOJIOB
oOy4eHHs] U BOCIIUTAHUS, CIEUUATbHBIX YU€OHUKOB, YUYEOHBIX TTOCOOMI U AUIAK-
TUYECKUX MaTEpUANIOB, CICHUATBHBIX TEXHUYECKUX CPEICTB OOYUYCHHS KOJUICK-
TUBHOTO M MHAWBHUIYyaJbHOTO TOJH30BaHUs, NPEIOCTABICHNE yCIyT aCCUCTEHTA
(TTOMOIIIHUKA), OKA3bIBAIOIIETO HEOOXOAUMYIO MTOMOIIh, TPOBEACHHUE TPYITIOBBIX
WHIMBHUIYAIBHBIX KOPPEKIIMOHHBIX 3aHITHIA, 0OecTieueHIe JOCTYIa B 3[aHMs By3a
U pyTHE YCIOBHs, 0€3 KOTOPHIX HEBO3MOXKHO HJIM 3aTPyJIHEHO OCBOCHHE 00paso-
BaTEJbHBIX MPOTrpamMM OOYUaIOIIUXCS C ONPAaHUYCHHBIMU BO3MOKHOCTSIMH 370PO-
BB

OOyuenue B paMKax y4eOHOM AUCITUIUITMHBI 00YYarONUXCsl C OTPAaHNYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI OCYIIECTBIISIETCS C YUYETOM OCOOEHHOCTEN MCUXO(pHU3U-
YECKOr0 Pa3BUTHUS, UHIMBUIYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 3[JOPOBBS Ta-
KHUX 00y4aroluxcs.

OOyueHue no yuyeOHOM JUCHUIUIMHE O0YyYaroluXCsi ¢ OTpaHUYEHHBIMU BO3-
MOKHOCTSIMH 3JJ0POBbSI MOKET OBbITh OPraHM30BAHO KAaK COBMECTHO C JIPYTUMHU
00y4arolMMUCH, TaK U B OTJIEIbHBIX IPyIIax.



B nensax goctynHocTu 00yyeHuUs O TUCHUILTMHE 00€CTIeYnBAETCS:

1) ny1st uL ¢ orpaHUYEHHBIMHA BO3MOKHOCTSIMU 3/10POBbSI 10 3pEHHUIO:

- HAJIMYUE aJbTEPHATHBHOW BEPCUM O(PHUITMATHHOTO CaiiTa MHCTUTYTA B CETH
«HTepHET» M1 C1a00BHUISAIINX;

- B€Ch HEOOXOIUMBIN 711 U3YUYCHHsI MaTepual, COrJIaCHO yueOHOMY TUTaHy (B
TOM 4YHCIIe, 175 00y4alouMxcs M0 WHAMBUAYaJIbHBIM YYEOHBIM ILIaHAM) Ipeo-
CTaBJISIETCS B AJIEKTPOHOM BH/JIE HA JIMCKE.

- HHJIMBUIyaJIbHOE paBHOMEPHOE ocBenieHue He MmeHee 300 rokc;

- IPUCYTCTBHE aCCUCTEHTa, OKa3bIBAIOIIETO O0yYarolmeMycsi HEOOXOAUMYIO
MOMOIIIb;

- oOecrieueHre BO3MOKHOCTH BbIITyCKa allbTEPHATUBHBIX ()OPMATOB MEYATHBIX
MaTepHuayioB (KpyHmHBIA HIPUQT WK ayaunodaitib);

- obecrieyeHne JoCTyna 00y4aromerocs, BJSIOUIEroCs CIENbIM U UCIOIb3Y-
IOLLEro CO0aKy-MpOBOAHUKA, K 3JaHUI0 NHCTUTYTA.

2) 1S TALL ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS IO CITYXY:

- HAJIMYME MHUKPO(OHOB M 3BYKOYCHJIMBAIOLIEH armapaTypbl KOJUIEKTUBHOTO
MOJIb30BaHUs (ayAMOKOJIOHKH);

3) nss Ml ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 370POBBS, UMEIOLIUX Hapy-
IIEHUS ONOPHO-ABUIATENILHOIO amnmapara, MaTepUuaIbHO-TEXHUYECKHUE YCIOBUS
JIOJKHBI 00€CIIeYuBaTh BO3MOKHOCTh O€CIPENITCTBEHHOIO 10CTyIa 00yYaromuX-
csi B yueOHbIE TIOMEIIIEHHUSI, CTOJIOBbIC, TyaJIeTHbIE U JPyTHUE MOMEIIECHUSI OpraHu-
3alliM, a TaKkKe MpeObIBaHUS B YKA3aHHBIX IMOMEUIECHUAX (HaJU4Ke MMaHIyCoB, IO-
pYy4YHEH, pacIIUPEHHBIX JBEPHBIX TPOEMOB U JPYTUX MPUCTIOCOOTICHUI).

[lepen nHauamom 0O0ydeHHS MOTYT MPOBOJIUTHCA KOHCYJIbTATUBHBIC 3aHSTHS,
MO3BOJISIONINE CTYJICHTaM C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU aJalTHPOBATHCS K
y4eOHOMY MpoIIeccy.

B  nmnpomecce  BeaeHus — y4eOHOM — JUCHMIUIMHBI  MPodeccopcKo-
MPENoaBaTeIbCKOMY COCTaBy PEKOMEHAYETCS MCIOJIb30BAaHUE COLUAIBHO-
aKTUBHBIX M PEPICKCUBHBIX METOJIOB OOYYCHHS, TEXHOJIOTHA COIMOKYJIBTYPHOU
peadwIMTaluy C 1EJbI0 OKa3aHUsl MOMOIIM OOYYaroIIMMCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI B YCTAHOBJICHHH MOJIHOIICHHBIX MEXJINYHOCTHBIX OT-
HOILICHUI ¢ JPYTrUMU OOyYarolIuXxcs, CO3JaHUd KOM(POPTHOrO MCUXOIOTHYECKO-
ro KJIUMaTa B y4eOHOM rpy1Ie.

OcoOeHHOCTH TPOBEACHHS TEKyIIe W MPOMEXKYTOUHOM aTTecTaluu [0
JTUCIUTUIMHE I OOYYalomUXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 37I0POBBS
YCTaHABIMBAIOTCS C yYE€TOM HHAMBUAYAJbHBIX TCUXO(DU3NIECKUX OCOOCHHOCTEN
(ycTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTEepe, B (popMe TeCTHUpOBa-
HUs U japyroe). Ilpu HeoOX0IMMOCTH TMPEeNOCTaBISIETCA JOMOJIHUTEIBLHOE BpEMs
JUTSI TIOJITOTOBKH OTBETA HAa 3a4€Te WJIM DK3aMEHE.



AHHOTAIIAS PABOYE ITPOTPAMMBI JTUCHUTLJINHBI
(MOJIYJIS):

«/[ucppepenyuanvnsie ypasnenun»
1. Hean ocBOeHUSI TUCHUUILTHHBI (MOTYJIf):
[enbro ocBoeHus qucuuIuivHbl «/{uppepeHunanbHble ypaBHEHUN SIB-
JSFOTCSA
- (opMHUpOBaHKE 3HAHUI IO MATEMATUYECKOMY aHaJIU3y HEOOXO-
JUMBIX JUISl pELICHUS 3a/1a4, BO3HUKAIOIIMX B IPAKTHYECKON Jes-TENbHOCTH;
- Pa3BUTHE JIOTHYECKOTO MBILIUICHHUSI U MATEMATUYECKOU KYJIBTYPHI;
- (¢opMupoBaHKE HEOOXOJUMOTO YPOBHS NOJATOTOBKHU JJI1 TOHU-MaHUs
OPYTUX MaTeMAaTU4YECKUX U MPUKIIAJHBIX JUCIUILINH;

2. MecTO TMCHHUILTHHBI B CTPYKTYpe 00pa3oBaTe/bHOM NPorpaMMbl

Huctnumnunna «luddepennpaibable ypaBHEHUSD OTHOCUTCS K 4acTu, Qop-
MUPYEMOW y4YaCTHHKaMu 00pa30oBaTEIbHBIX OTHOIIEHHN 00pa30BaTebHOW MpoO-
rpaMMBbI: TOATOTOBKM OakanaBpa mo HampasieHuio 44.03.05 Ilemarormueckoe 06-
pa3oBaHHUE.

3. TpeOoBaHus K pe3y/ibTaTaM OCBOECHHS TUCIUIIHHBI(MOYJIA):

Konx xomne-
HanmMmeHnoBanne KOMOETEHIINU
TEHIIUUA
Cnoco0eH OCyIIECTBIATh MOMCK, KPpUTHYSCKUIN aHaJIu3 U CHHTE3
VK-1 uH(OpMaIu, MPUMEHATh CUCTEMHBIN TTOAXO/T ISl PEIICHHS T10-

CTaBJICHHBIX 3aJa4

Cnoco0eH KOHCTPYUPOBATh COJIEpKaHUE 00pa30BaHUS B MPEIMET-
HOI1 o0nacTu B cooTBeTcTBUHU ¢ TpeboBanuaMu GI'OC ocHOBHOTO U
IIK-1 | cpennero oOiero oOpa3oBaHusi, C ypOBHEM Pa3BUTHUS COBPEMEHHOM
HAyKH U C YYETOM BO3PACTHBIX 0COOEHHOCTEH 00yUYarommxcs

OcymiecTBII€T KOMMYHUKAIMIO B ITU(DPOBOM cpejie AJIst TOCTHUKE-

K-3 | 744 npodeccuOoHaNBbHBIX Lened U 3PHEKTUBHOTO B3aUMOIEHCTBHUS.

4. O0mas TpyA0eMKOCTb IMCUMILIMHBI (MOYJIs1) cocTaBjsieT 3 3a4eT-
Hble equHuIbI (108 yacos).

5. Cemectp: 5

6. OcHOBHBbIE pa3eibl AUCHUILINHBI (MOAYJIs):
1. Judbdepennmanbubie ypaBHeHHs N - TO TIOPSAIKA.
2. Pemenne nuddepeHIanbHOTO ypaBHEHHUS.

3. 'eomeTpuueckas unTepnperanus pemenus Y.
4. YpaBHEHHS C pa3/IeJICHHbIMU IEPEMEHHBIMH.




5. OnHopoxansie nuddepeHIanbHbIe YpaBHEHUS.

6. 3agaya Komm.

7. Jlunetinpie ogHOPOAHBIE AU PEepeHIInaTbHbIE YPaBHEHUS BTOPOTO IO~
pAaKa.

8. JIuneitnpie HeoTHOpOAHBIE MU DepeHIaTbHbIe YPaBHEHHUS BTOPOTO MO-

psaka.

7. ®opMBI TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH U IIPOMEKYTOYHOM aT-
TeCTAllUM:
3ayet

8. ABToOp:
HInxmmuaarosa M. M.



