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1. IIEPEYEHDb INIAHUPYEMBIX PE3YJIbTATOB OBYYEHMS 110 JUCHUILINHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIBbTATAMHA OCBOEHUSA
OBPA30BATEJBHOM ITPOT'PAMMBI
B PE3YJIbTAaTC OCBOCHHA IIPOIPAMMBLI CIICIHUAIINTCTA O6yanOHlHﬁCH JOJIZKCH
OBJIAACTD CJICAYIOIIUMU PC3YyJIbTaTaMU O6y‘{€HI/I51 MO0 JUCUHUILJINHE.
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Koown Pesyabrarsl ocBoenns OOII IlepeyeHb MUIaHUPYEMBIX pPe3yJIbTATOB
Komnemenyuu Coodeprcanue KomnemeHyuil 00y4YeHHUsl 0 TUCIHUTIIIHHE

OK-8 yMmeeT paboTarh ¢ KOMIbloTepoM Ha | 1) 3HaTh: OCHOBHBIC MPUHIUIBI PAOOTHI
YPOBHE TOJb30BaTENl M CIIOCOOEH | ¢ KOMIIBIOTEPOM UL IIOUCKA
IIPUMEHSITh HaBBIKH pabOTBl C | TEOPETHUECKUX U IIPAKTUYECKHUX
KOMIIBIOTEpaMM KaK B COLIMAJIbHOW | 3HAHWMU 10 nuddepeHnanbHbIM
chepe, Tak W B  001acTU | ypaBHCHHSIM.

II03HABATEIbHON u|(2) VYMerb: HCHOIB30BATH  METOJbI

poeCCHOHATTFHOMN IeATEIEHOCTH TIO3HAHUS TIPU paboTe C KOMITBIOTEPOM.
3) Bnamerb: HaBblku paboOTBI ¢
KOMIIBIOTEPAMH KaK B COLMANbHOH cdepe,
TaK W B O0JacTH MO3HABATEJBHOH U
podecCHOHATbHON IESTENbHOCTH

OK-10 BIIQJICET  OCHOBHBIMH  MeToiamu, | 1) 3HaTh: TeopeTHYecKrue OCOOEHHOCTH
croco0aMM M CpeACTBaMH NOJIY4YEHHUs, | OOBIKHOBEHHbIX  JU(QepeHInanbHbIX
XpaHeHus, nepepadoTKH | ypaBHEHHA U METO/IbI PEILICHHS.
uHbOpMalUY, UMEET HaBbIKM PAa0OTHI | 2) YMeTh: MOJIb30BATHCS KOMITBIOTEPOM
C KOMIIBIOTEPOM, KakK CpEICTBOM | Kak CpPEIICTBOM yIIpaBJICHUS
yIpaBJieHus] “HPpopMaIuei uHpopMaruei pu U3Yy4YECHUU

nuddepeHnnanbHbIX YpaBHEHUH.

3) Biagerb: OCHOBHBIMH METOJAMH,
crocobaMM M CpEJICTBAMU IOJy4YEHHH,
XpaHeHus, NepepaboTKu HHGOpMAIU
IPOCTENIINX Qg depeHnranbHbIX
yYpaBHEHUN [IEpBOro MOpsJIKA;
HaBbIKaMU IIPUMEHEHUsI Kaue€CTBEHHOTO
aHaJIN3a PEIICHUM.

IIK-3 Croco0eH UCIIO/Ib30BaTh B | 1) 3HarTe: OCHOBHBIE NPUHLHUIBI U
MI03HABaTEIbHON U | METOJIbl NTO3HABATENBHOMN J1€ATEIbHOCTH
npodeccuoHaTbHON NeSTEIbHOCTH | B O0JIACTH  TEOPUHM  OOBIKHOBEHHBIX
0a3oBble 3HaHUA B obnactu | nuddepeHnanbHbIX YpaBHEHUH;
MaTEMaTHKU U €CTECTBEHHBIX HayK 2) VYMeTb: TpPUMEHATH OCHOBHBIE

METOJIbl  pelleHHus  OOBIKHOBEHHBIX
Qg depeHIratbHbIX YpaBHEHUH,
CUCTEM  ypaBHEHUW;  CTaBUTb U
uccienoBarb  3amadyy  Komm B
MO3HABaTENbHON U MpodeccnoHanbHOMN
JESTEIBHOCTH.

3) Bnageth: HaBBIKAMU HMCTIOJIB30BAHUS
0a30Bble 3HaHUS B 00JIACTH MAaTEMAaTUKU
U €CTEeCTBEHHBIX HayK B  XOJe
IIPOBEICHUS XUMHUYECKHUX
9KCIIEPUMEHTOB.

IIK-4 UCIIOJIb3YET OCHOBHBIE 3aKkoHBI [ 1) 3HaTh: OCHOBHBIC MOHATHA U
€CTeCTBCHHOHAYYHBIX JUCUUIUIMH B | TEOPEMBl ~ TEOPUH  OOBIKHOBEHHBIX
poeCCHOHAIBHOW  NIEATEIBHOCTH, | muddepeHnnanbHbIX ypaBHEHUH;
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Komnemernyuu

Koow PesyabTaTsl ocBoennst OOII
Cooepiicanue KomnemeHyuii

IlepeyeHs MJIAHUPYEMBIX pPe3yJbTATOB
00y4eHHs 10 JMCIUIIJIHHE

aHajJIn3a u
TCOPECTUICCKOI'O

OKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUS

IMPUMEHACT METOAbI MAaTEMATHUYCCKOI'O
MOJCIIMPOBaHuA,

u

METO/Abl  pElIeHUs  OOBIKHOBEHHBIX
i QepeHManbHbIX ~ YpAaBHEHHH |
CHCTEM YpaBHEHUH.

2) YMeTb: NpPUMEHATH OCHOBHBIE
METO/bl  pElIeHUs  OOBIKHOBEHHbIX
Qg depeHraTbHbIX YpaBHEHUH,
CHUCTEM  ypaBHEHMH;  CTaBUTb U
nccnenosars 3agaqy Komm.

3) Bnazners: HaBbIKaMU MOJAEIMPOBAHUS
MPAKTHYECKUX 3a1a4
mudpepeHIMAIBHBIMA ~ YPABHCHUSIMU;
HaBBIKAMU MHTETPUPOBAHUS
MPOCTEHUIIINX nuddepeHIaTbHBIX
ypaBHEHUN [IEpBOro IOPsJIKA;
HaBBbIKAMU IPUMEHEHUs KayeCTBEHHOIO
aHaJIM3a PEIICHUM.

2. MECTO JUCHMILIMHBI B CTPYKTYPE TIPOI'PAMMBI CHELIUAJTUTETA

Hucrummaa C.2.6.1.3  «/luddepennmranbupie ypaBHEHUS» BKIIOYEHA B
0a30ByI0 4YacTh MAaT€MAaTHYECKOTO W €CTeCTBEHHOHAy4YHOro Iukia. M3ydeHue
JAHHOM JUCHUIUIMHBI 0a3upyeTcsi Ha 3HAHMSIX CTYJIEHTaMH OOIIUX KYypCOB

JUHENHOW  anreOpsl,

MaT€MaTU4YCCKOIro

aHaJin3a.

«Anddepennmanbasie

YpaBHEHHUS» JAIOT XUMHUKY OJIUH M3 MOIIHBIX HHCTPYMEHTOB JJIs aHAJIM3a SIBJICHUN
Y TIPOIICCCOB PA3IMYHOM MPUPOJIBI MATEMATHICCKUMHU METOTaMH.
JucrumninHa u3ydaercs Ha 1 Kypce Bo 2 cemecTpe.

3. OBBEM JUCHUILINHBI B 3AUETHBIX EJUHHUIIAX C YKABAHUEM KOJIMUECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHY1O PABOTY
OBYYAIOIIINXCHA C HPEITOJABATEJIEM (IIO BUJIAM 3AH$ITI/II71) N HA
CAMOCTOSATEJBHYIO PABOTY OBYYAIOIIINXCSA

O6mass TpyIoeMKOCTh (00BeM) JUCHUIUIMHBI COCTAaBISICT 3 3a4eTHBIX

equaunbl (3E), 108 akageMuyeckux 4acos.

3.1. O6vém oucuyunaunvt (MoOya) no 6udaAM y4eOHbIX 3aHAmMUI (8 uacax)

O0BLEM THCHUILINHBI Bcero 4acos CeMeZCTpH
ounas dpopma obyuenus

OO6mas TPy10eMKOCTh THCITHTLTHHBI 108 108
KonrakTHasi pa6oTa 00y4amommXxcs ¢ npemnojgaBarejiemM 72 72
(mo BuAaM yueOHBbIX 3aHATHI) (BCero)

AyIHMTOpHBIE 3aHATHS (BCEro) 72 72

B ToMm uucne:

Jlexumn 36 36
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O0béM TMCUMIINHBI Bcero uacos CeMeZCTpM

[MpakTuueckue 3austus (I13) 36 36
Bueaynuropnas pabora 0 0

B ToM umcie B akTHBHOW W MHTEPAKTUBHOU (popmax 18 18
CamocrosiTesibHas pa6oTa (Bcero) 36 36

B ToMm guce:

CemecTpoBbIe pabOTHI 12 12
KontposnbHbIe paboThI 10 10
Komnoxksnym 14 14
Bu utoroBoro KOHTpoJis (3auer) 3a4er 3a4er

4. COIEPXKAHUE JUCHUILIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3I[EJIAM)
C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJIEMUYECKHUX YACOB "
BHU/I0B YUEBHBIX 3AHATHI

4.1 Pazoenvl oucyuniaunvl (M00yasa) u mpyooemMKoCHib o 6UOAM YUEOHbBIX
3anamuil (6 akademuueckux uacax) 011 0UHou opmol 00yueHus

= Buabl y4eOHbIX 3aHATHI, BKIIOYAS DopMbI
S | camocTosITeIbHYI0 PAGOTY 00Y4AIOMMXCS | TEKYIIero
3 i} 1 TPYAOEMKOCTh KOHTPOJIA
E K (B yacax) ycreBaemMoc
)
Ne Paznen C g ™
n/n JIM UM IIMHBI =
S
= | ayauTopnbie yueonbie | CamocrosiTeabHast
& | sansTus paborta
o0yyarommuxcs
BCero JEKIUHU HNpaKTH4YecCKue
3aHATHSA

1 JuddepennuanbHbie 46 16 16 14 Komnoksuym
YpaBHCHUA TIepBOTO
TOPSI/IKA.

2 JuddepennuanbHbie 36 12 12 12 CemecTtpoBast
YpaBHEHHUS BBICIITIX pabota
HOPSIIKOB.

3 CucreMbt 26 8 8 10 K/p
muddepeHnnanbHBIX
YpaBHEHHH.

4 3a4eT
Bcero 3a 2 cemecTp 108 36 36 36 3avyer

4.2 Cooeporcanue oucyuniunsvl, CmpyKmypupoeantoe no memam (pazoenam)
0J1 O4UHOU (hopmbl 00yUeHUA

HaumeHnoBaHue pa3aesia

Ne Conepsxanue
AUCHUIINHBI
1 Juddepenunanbubie ypaBHeHusi | Ilonsitue auddepeHIATBHOTO ypaBHeHHH.
MepBOro NopsiaAKa. dusuyecKue 3a7a4H, NpUBOJSIIIHE K
auddepeHIHATbLHBIM YPaBHCHHUAM:
PAAMOAKTUBHBII  pacnaj, JABH/KEHHE CHCTEMBI
5
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HanmenoBanmue pasagena
AUCHMIITHHBI

Conep:xanue

MaTepUuaIbHbIX YacTUL, (HU3UYECKUl MasITHUK.
I'eomerpHyeckoe HCTOJIKOBAHHE YPABHCHUSA NIEPBOI0
nopsisika M ero pewmenuil. Ilose HanpaB/eHWH.
HN3oxymubl.  Iloctpoenne  auddepeHunanbHoOro
YPaBHEHHH 32IaHHOTO CeMeliCTBa KPUBBIX.
HuTerpupoBanue HEKOTOPBIX THIIOB
auddepeHINAILHBIX YPABHEHUH MEPBOro MOpsaKa.
YpaBHeHHe, He cojepikamiee SIBHO HCKOMOH
(Gyuxkuuu. YpaBHeHHe, He cojJepiKallee SBHO
He3aBHCHUMOM nepeMeHHOM. Pa3genenue
nepeMeHHbIX. Cocrasiienne U@ depeHINATBHOIO
YPABHEHHM NPH pelieHNnH (PU3NYeCKUX 3a1a4.
OnHopoaHbie ypaBHeHUsl. Y paBHEHMSs, IPUBOIUMbIe
K OJHOPOJAHBIM.

JluneiiHoe ypaBHeHMe mepBoro mnopsaxka. Merox
BapUallMM IOCTOSIHHOM. YpaBHeHue bepuyJim.
YpaBHeHue B TOJIHBIX auddepeHuuanax.
HNuTerpupyromuii MHOKHUTeJb. Haxo:xnenue
HHTErpUPYIOLIero MHOKHUTEJIS.

CymecTBoBaHMe ¥  €AWHCTBEHHOCTb peLICHHs
YPaBHEHHs1 NEPBOr0 MNOPSIAKA, Ppa3pelieHHOro

OTHOCHTEJILHO NPOU3BOJHOI. Metox
MOCJIeI0BATEIbHBIX NpUOIUKEHU .
EauHcTBeHHOCTH peneHus YpPaBHEHHA c

HAYAJIbHBIMH YCJOBHSIMH. 3aBHCHMOCTb pelleHHs!
or mnapamerpa. OcoGoe pemenne. Haxo:xaenue
KPHUBBIX, NMOJ03PHUTEJBHBIX Ha 0co0oe pelieHue, Mo
au¢depeHINATBHOMY YPABHEHHUIO.

YpaBHeHusi mepBOro MNOpPsAKa N-0 CTeNeHH.
YpaBHeHHsl, He coJep:Kaliie SIBHO OJHOI0 W3
nepeMeHHbIX. O0Mii MeTOA BBeJeHMSI NMapaMmeTpa.
IIpuBenenue  ypaBHeHHMsl, He  pa3pellIeHHOIo
OTHOCHTEeJIbHO  NPOU3BOJHOWH, K  YpaBHEHHIO,
Pa3peleHHOMY OTHOCHTEJILHO NPOU3BOHOIA.
YpasHenue Jlarpanska. YpasHenue Kiuepo. 3agaya o
TPAaeKTOPHSAX.

Cooeporcanue n1eKyuoHHO20 Kypca

11 Beenmenne. OcHoBHble moHATHA U | [loHATHE QG PepeHIHaTBHOTO YpaBHEHUSL.
onpesieeHIs. Omnueckue 3aJ1avu, TPUBOISTIIHC K
muddepeHInaNbHBIM — YPaBHEHUSIM:  PaJHMOaKTUBHBIH
pacnaz, ABMIKXCHHUE CHCTEMblI MATCPUAIIBHBIX YaCTUIIL,
¢u3ndecknii MasTHHUK. | eoMeTprudeckoe MCTOIKOBAHHE
YpaBHEHHs IEpBOro mnopsaka u ero pewenuil. Ilone
HaIIPaBJICHUH. M3oxinHBL ITocTpoenue
muddepeHnranbHOT0 ypaBHEHHS 3aIaHHOTO CeMeNHCTBa
KPUBBIX.
12 VYpaBHenuss c¢ pazgensomumucs | UaterpupoBanue HEKOTOPBIX THUIIOB
HNEPEMEHHBIMU. M depeHInANEHEIX  yPaBHCHUH TEPBOTO  IMOPSIKA.
VYpaBHeHUe, HE cojepikallee SBHO MCKOMOW (DyHKUIHWH.
VYpaBHeHHe, He cojepxkallee SBHO HE3aBUCHUMOM
nepeMeHHol. PazneneHue nepeMeHHsbIX.
13 OnHoponnble ypaBHeHMs1 mepBoro | CocrtaBienue andQepeHIUaIbHOT0 YpaBHEHUS IIPU
IopsaKa. penieHny GU3NIECKUX 3aaad.
OpHOpOIHBIE ypaBHEHHA. Y PaBHEHUS, NPUBOIUMBIE K
OJTHOPOJIHBIM.
14 Jluneiinoe  ypaBHeHue miepBoro | JIuHeliHOe ypaBHEHHE TIEpBOTO Tmopsigka. MeTton
MOPSIAKA. BapHalllK MOCTOSIHHON. YpaBHeHue bepryruim.
15 VYpaBHeHUs B TOJIHBIX | YpaBHEHHE B TTOJTHBIX muddepeHmranax.
nmudhepeHnmanax. Wurterpupyrommit MHOKHUTEJTb. Haxoxnenne
6
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HanmenoBanmue pasagena

Ne Copnep:xanue
JMCIHMILTHHBI
HMHTErPUPYIOIIETO MHOKUTEJISL.
CyuiecTBOBaHHE 3 €IMHCTBEHHOCTh pemieHus
ypaBHEHHUsI MepBOro nopsiaKa, Ppa3peleHHOro
OTHOCHUTEJILHO NPOU3BOIHOM.
1.6 Teopema cymiecTBOBaHUS. Meron IIOCJIEI0OBATEIHHBIX IpUOIVHKEHUH.
EAMHCTBEHHOCTh PEIICHHS YPABHEHUS C HAYalbHBIMH
YCIOBUSIMU. 3aBUCHMOCTh PEILICHUs OT MapaMeTpa.
Ocoboe peleHue. Haxoxnenue KPHUBBIX,
MOTO3PUTEITBLHBIX Ha ocoboe pelieHue, o
JddepeHnInaIbHOMY YPaBHEHHIO.

1.7 VYpaBHeHHsS TEPBOTO TMOpsAAKA, HE | YpaBHEHUS  IMEPBOIO  MOPSAKa N-Oif  CTCICHU.
pa3pelicHHbIC OTHOCUTEIFHO | YpaBHEHHs, HE COJACpKallhue SBHO OJHOTO U3
MPOU3BOTHOM. nepeMeHHbIX. OOIIMI METOT BBEICHUS IMapaMeTpa.

1.8 VYpaBHeHHs mepBOro mopsaka, He | [IpuBencHue YpaBHEHUSI, He Pa3peeHHOTO
pas3pelicHHbIC OTHOCHMTENILHO | OTHOCUTEILHO MIPOU3BOTHOM, K YPaBHCHHIO,
MPOU3BOTHOM. Ppa3peIeHHOMY OTHOCHTENILHO TPOU3BOJHOM.

VpaBuenue Jlarpawxka. YpaBHenue Kiepo. 3amaua o
TPACKTOPHSIX.

Temvt npakmuueckux 3auamuul

11

BBenenne. OCHOBHBIE IOHATHS H

OTpeIeNCHHS.

ITonsarue muddepeHmansHOro YpaBHEHUS.
dusnueckue 3ajay, IPUBOAAIINE K
muddepeHInaNbHBIM  YPaBHEHUSIM:  PaJHOaKTUBHBIH
pacmaj, IBHXXEHHE CHCTEMBl MAaTEpUAIbHBIX YacCTHIL,
¢usnyeckuii MasTHUK. ['eoMeTpuuecKoe UCTOJIKOBAHHE
YpaBHEHHUs IIEpBOro mnopsaka u ero pewenuil. Ilone
HaIpaBJICHUH. M3oxinuHEL ITocTpoenue
muepeHnInanTbHOTO YpaBHEHHS 3aaHHOTO CeMelcTBa
KPHBBIX.

1.2

VpaBHEeHUs C
NepeMEHHBIMU.

pasacsrouMMUCs

WnrerpupoBanne HEKOTOPBIX THIIOB
mddepeHnInanbHbIX  ypaBHEHUH TEpBOrO MOpSAIKa.
VYpaBHeHUe, HE cojepikallee SBHO MCKOMOW (pyHKIWH.
VYpaBHeHHe, He coJepkallleeé SBHO HE3aBUCHUMOMU
NIEpeMEHHOU. Pa3ienenue nepeMeHHbIX.

13

OpmHOpOIHBIE YpaBHEHHS MEPBOTO
MOpSIIKA.

CocraBnenue audGepeHIHaIbHOr0 YpaBHEHUS IPH
peneHny GU3NUECKHX 3a71ad.

OpHOpOIHBIE ypaBHEHMA. Y PaBHEHUS, IPUBOIUMBIE K
OZTHOPOJIHBIM.

14

JIunenoe
MOPSJIKA.

ypaBHEHHE  TIEPBOTO

JluneiliHoe ypaBHeHHME TiepBOTO Tmopsaka. Merton
Bapuallly NMOCTOSIHHOM. YpaBHeHue bepHyu.

1.5

YpaBHeHus B
muddepeHmraiax.

TIOJIHBIX

YpaBHeHHE B MOJTHBIX nuddepeHnnanax.
Wurerpupyromuit MHOXXHTEJIb. Haxoxzaenue
HMHTETPUPYIOLIEr0 MHOXKHUTENS.

CymecTBoBaHME U €IUHCTBEHHOCTb  PEILEHHS
YpaBHEHHMS  MEpPBOrO  MOpAAKAa,  Pa3pelICHHOrO
OTHOCHUTENILHO IPOU3BOJHOM.

1.6

Teopema cyliecTBOBaHHUS.

Merton MOCJIEI0BATEIILHBIX MIPUOIIIDKEHUH.
EnnHCTBEHHOCTDh pelIeHHs YpPaBHEHUS C HaYalbHBIMH
YCIOBHAMHU. 3aBUCHMOCTb pEIICHHS OT IapameTpa.
Ocoboe pereHwue. Haxoxnenne KPUBBIX,
MOJO3pPUTENBHBIX ~ Ha  oco0oe  pelieHue, 10
JuddepeHnraTbHOMY YPaBHEHHIO.

1.7

YpaBHEHUs] TEPBOTO TOpAIKA, HE
pa3peleHHbIC OTHOCHTEIFHO
MPOU3BOJHOM.

VYpaBHeHHsT  NEpBOro  MOpsSAKa N-OM  CTEINEeHH.
VYpaBHEHMs, HE COIEp)Kallue SBHO OJIHOTO U3
nepeMeHHbIX. OOMIMI METOT BBEJICHUS IIapaMeTpa.

1.8

VYpaBHeHHS NEpBOro MNOpsaKa, He
paspeleHHbIe OTHOCHUTEIILHO
MPOU3BOJHOM.

[Ipusenenue YpaBHEHU], HE Pa3pelIeHHOro
OTHOCUTENIBHO IIPOU3BOIHOM, K YPaBHEHHUIO,
pa3pelIeHHOMY OTHOCUTENBHO POU3BOAHOM.
Vpasuenue Jlarpamxka. YpaBHenue Kiepo. 3agaua o
TPAaEKTOPUSIX.
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Ne HanmenoBanmue pasagena
- JUCHUNJINHBI

Conep:xanue

2 JAuddepenunanbabie ypaBHeHUs!

BBICHIHUX MOPAIKOB.

Teopema cymecrBoBaHusi. Tunbl ypaBHeHMil n-ro
nopsiika, pa3peniaemble B KBajpaTypax.
YpaBHeHHusl, AONYyCKAalOlIHe NOHUKEHHe NOPsIKAa.
YpaBHeHue, He coJepikallee UCKOMON (YHKUUM H
N0CJIe/I0BATEIbHBIX ePBbIX NIPOU3BOAHBIX.

YpaBHeHue, He coJep:kaiiee He3aBHCUMOI
nepeMeHHOM. YpasHenue, OJHOPOAHOE
OTHOCHUTEJILHO HCKOMOIT pynkunu " ee

NPON3BOJHBIX. YpaBHEHHE, JieBasi 4aCTbh KOTOPOro
€CTh TOYHasI IPOU3BOJHA.

Oomas Teopus. OOuue cBoiicTBa JIMHEHHOr0
ypaBHeHusi. OqHOpoOAHOE JIMHeiiHOe ypaBHeHHe N-To
NnopsiAKAa. Omnpenenurennb Bponckoro.
DyHIaMeHTATbHAS cucremMa. dopmyJia
Ocrtporpaackoro — Jinysuins. [lonuskenue nopsiaka
JIMHEHHOI0 O/THOPO/THOTO YPaBHEHHSI.
Heognopoanbie JuHeliHble YypaBHeHus. Merox
BapUalMi NOCTOSIHHbIX. JluHeiiHble YypaBHeHMs
BTOpOoro mnopsiaka. IIpuBeneHue k mnpocTeiiIuM
¢opmam. UHTerpupoBaHue NOCPeACTBOM CTENEHHBIX
psinoB. YpaBHeHue Jiliiepa.

OanoponHoe ypaBHeHue. OaHOpogHOe JIMHeiiHOe
ypaBHeHHe BTOporo nopsizka. HeoaHopoaHoe
ypaBHenne. HaxoskneHue  YacTHOro  pelIeHHsI
HEOTHOPOJTHOT 0 YPaBHeHUs MeT0I0M
HeonpeaeJeHHbIX KO3()QUIIUEHTOB.

HeognoponHoe JuMHeiiHOe ypaBHeHHe BTOPOIO
NOpPsSiAKA ¢ NOCTOSAHHBIMHM  Ko3((puuueHTaMu.
JluHeiiHble ypaBHeHUSI BTOpPOro MHoOpsiAka ¢
NMOCTOSIHHBIMH K03 (UIHeHTaMH U KoJiebaTebHbIe
sIBJICHHUS.

Cooeporcarnue 1eKYUOHHO20 Kypca

2.1 JuddepennuanbHbie
BBICIINX TIOPSIKOB.

YpaBHEHUS

Teopema cymectBoBaHusl. TuIlbl ypaBHEHUIl N-TO
MOpsJIKa, pa3pellaeMble B KBaJapaTypax. YpaBHEHUS,
JIOMYCKAIOIME TOHWKEHUE NOpsAKa. YpaBHEHUE, HE
coiepkamiee UCKOMON (DYHKIMH W TIOCIIEIOBATCIBHBIX
MEPBBIX NPOU3BOAHBIX.

2.2 JduddepernnansHere
BBICILIHX IOPSIIKOB

YpaBHEHUS

VYpaBHeHue, HE cozeprkallee HE3aBUCHUMOM
NEPEMEHHON. YpaBHEHHUE, OJHOPOJHOE OTHOCHTENBHO
UCKOMOM (YHKIIMM W ee TNPOU3BOAHBIX. YpPaBHEHHE,
JIEBasl 4aCTh KOTOPOr'0 €CTh TOYHAs IPOU3BOAHAS.

2.3 JInueinoie
YPaBHEHHS N-TO TOPSIKA.

nuddepeHaIbHbIe

O6mass Tteopus. OOmmMe CBOICTBA  JHHEWHOTO
ypaBHeHHA. OIHOPOAHOE IMHEHHOE YpaBHEHHE nN-TO
TopsAKA. Onpenenurensb Bponckoro.
OynmamenTtanbpHasg cucrema. @opmyna OcTporpaackoro
— JnyBumia. IloHwkeHue mopsiAKa  JIMHEHHOIO
OJIHOPOJHOTO YPaBHEHHUS. .

2.4 JInneineie
YpaBHEHHS N-TO TOPSIKA.

nuddepeHnmanbHbIe

HeonHoponuele — nuHelHble — ypaBHeHHs.  Metof
BapUalMy MOCTOSHHBIX. JIMHEHHbIE ypaBHEHHUS! BTOPOTO
nopsinka. [lpuBemeHne Kk  mpocredmmM  dopmam.
WnTerpupoBaHue MOCPEACTBOM CTEHNEHHBIX PSIOB.
YpasueHue Diinepa.

25 Jluneiinbie YpaBHEHHUS
MOCTOSHHBIMHU K03((hUITHEHTaMH.

OpHoponHoe ypaBHeHue. OJIHOpPOJAHOE JIMHEHHOE
ypaBHeHHE  BTOporo  mopsaka.  HeomHopomHoe
ypaBHeHne.  HaxoxgeHume  9acTHOrO  peELICHHS
HEOJAHOPOAHOTO yPaBHEHHS METOJOM HEONPEIEICHHBIX
K02 HHUIIIEHTOB.
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HanmenoBanmue pasagena

Ne Copnep:xanue
AUCHHUILIHHBI
2.6 Jluneiinbie YpaBHEHUS ¢ | HeonHoponHoe MHENHHOE ypaBHEHHE BTOPOIO NOpPSAKa
MOCTOSHHBIMHU K03 (hUITHeHTaMI C TOCTOSHHBIMH  Kod(p¢ummentamu.  JluHeiHbIe
YpaBHEHHS BTOPOTO MOpSAKA C  IOCTOSTHHBIMH

KO3 PHUIIEHTAMH 1 KOJIeOaTeIbHbIC SIBICHHUS.

Temvt npakmuyeckux 3auamuu

21 JuddepennuansHoie

BBICIIUX OPAAKOB.

YpaBHEHHUS

Teopema cymecTBoBaHMs. Tumel ypaBHEHHH n-TO
NopsiAika, paspellaeMble B KBajgpaTypax. YpaBHEHUS,
JIOITyCKAIOIUEe TOHWXKEHUE MOpsAKa. YpaBHEHHE, He
cojieprKaliee MCKOMO# (YHKIMH M IOCIEA0BATEIbHBIX
MEPBBIX IPOU3BOHBIX.

2.2 Jduddepernnansaere

BBICIIUX ITOPAIKOB

YpaBHEHUS

YpaBHeHuE, HE cozaepxaillee HE3aBUCUMOM
NIEPEMEHHON. YPpaBHEHHE, OAHOPOJHOE OTHOCUTEIBHO
HNCKOMON (YHKIMM M €¢ NpPOHM3BOIHBIX. YpPaBHEHHE,
JeBasi 4acTh KOTOPOTO €CTh TOYHAsl IIPOU3BOIHASI.

2.3 Jluneiinbie mudepeHraIbHbIC

YpaBHCHUA N-I0 MMOpAAKaA.

Obmast Tteopus. OOmmue CBOWCTBA  JIMHEHHOTO
ypaBHeHUA. OIHOPOAHOE JHMHEMHOE YypaBHEHHE N-TO
TOPsIIKA. Onpenenutens Bponckoro.
OyHnamenTanpHas cuctema. ®opmymna OcTporpajackoro
— JnyBumna. IloHwkeHue moOpsAKa JIMHEHHOIO
OJIHOPOJHOTO YPaBHEHHUS. .

24 Jluneitnsie nuddepeHumansHpIe

YpaBHEHHU N-T'0 MOPsIIKA.

Heonnopoansie JIMHEHHBIE YpaBHEHHS. Meton
BapHallMy NOCTOSIHHBIX. JIMHENHbIE ypaBHEHUs BTOPOTO
nopsaka. IlpuBenenme K npocTediuM  Gopmam.
WHrerpupoBanue IMOCPEACTBOM CTENEHHBIX PSAOB.
YpaBHenue Ditnepa.

2.5 Jlunetinpie ypaBHEHHSA c

MOCTOSTHHBIMHU K03 () (hUITHEHTaMH.

OpnoponHoe  ypaBHeHue. OIHOPOAHOE  JMHEWHOE
ypaBHEHHE  BTOpOro  mopsiaka.  HeomgHoponHoe
ypaBHeHHe.  HaxokgeHume ~ 9acTHOrO  pelIeHHs
HEOJHOPOAHOTO yPaBHEHHS METOJIOM HEOIpEJeTICHHBIX
KOX((PHUIIEHTOB.

2.6 Jluneiinbie ypaBHEHHS c

MOCTOSHHBIMU K03((DUITHEHTaMH

HeomHopoaHoe miHEHHOE ypaBHEHHE BTOPOTO IMOPSAKA
C  TOCTOSIHHBIMH  koddduuuentamu.  Jluneiinbie
ypaBHEHHS  BTOPOrO  MOpSAKAa C  TOCTOSIHHBIMH
k03 duineHTaMu 1 K0JieOaTeIbHBIC SIBICHUSL.

3 Cucrembl
YPaBHEHMId.

auddepeHunaNbHbIX

OcHoBHBIe IOHATHS U oNpeejeHuss. MexaHn4yeckoe
HCTOJKOBAHME HOPMAJILHON cucTeMbl. CBA3b MEXKAY
YPABHEHHMSIMH BBICHIEr0 TMOPSiAKA M CHCTeMaMH
auddepeHINANBHBIX YPABHEHUII IEPBOIo MOPSAAKA.
Oo0mue Bompochl. PDyHIaMeHTAIbHAs CcHCTeMa
peueHuit " onpeneauTelb Bponckoro.
HNHTerpupoBanne 0JHOPOAHOMN JTHHEHHONH CHCTEMBI €
NMOCTOSIHHBIMH KO3(HuHeHTaMu MeToaoM Jiiiepa.
HeonHopoanble cHCTeMbl JIMHEHBIX YPABHEHHI.

Cooeporcanue 1eKYUoHHO20 Kypca

31 Cucremst muddepernranbHeix | OCHOBHBIE TOHSATHS W OmpereneHus. MexaHHduecKoe
YpaBHEHMH. HCTOJIKOBAHUE HOPMAJIbHON CUCTEMBI.
3.2 Cucremst mupdepeHnranbHeIX | CBA3p MEXAY YpPaBHEHHSMH BBICHIETO TOPSIKAa H
YpaBHEHHH. cucreMamMu TU(QQepeHINANBHBIX ypaBHEHUH IEpBOTO
TOpsAKA.
3.3 JIuHeiiHbIE CUCTEMBI. O6urre Bonpockl. DyHIaMEHTAIbHAS CHCTEMA PEIICHIH
U onpeaenuTens Bponckoro.
3.4 JIuHelHbIE CUCTEMBI. HuTerpupoBanue OJHOPOJHON JHMHEHHOW CHCTEMBI C

MOCTOSTHHBIMU ~ KO3(QHUIHMEHTaMH MeToioM Diinepa.
HeonHopoaHble CHCTEMBI TMHEHHBIX ypaBHEHUI.

Tembl npakmu4ecKux 3aHAMUU
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HanmenoBanmue pasagena
Ne Copnep:xanue
AUCHHUILIHHBI
3.1 Cucremsl muddepernranbHex | OCHOBHBIE TOHSATHS W OnpereieHus. MexaHmdecKoe
YpaBHEHHH. HCTOJIKOBAaHNWE HOPMaAJIbHON CUCTEMBI.
3.2 Cucrtemsl mipdepeHnranbHeIX | CBA3p MEXAYy YpaBHCHHSMH BBICIIETO TIOpSAOKa U
YpaBHEHHH. cucteMamMu U epeHINATBHEIX YPaBHEHUH IEPBOTO
TIOPSIIKA.
3.3 JluHeiHbIE CHCTEMEI. O6ure Bonpockl. DyHIaMEHTaIbHAS CHCTEMA PEIICHIH
U onpeaenuTess BpoHckoro.
34 JIunHeiiHblE CUCTEMBI. WHrerpupoBanue OIHOPOAHON JIMHEHHOW CUCTEMBI C
MTOCTOSTHHBIMA KO3 (HUIIMEeHTaMH MeToAoM  Diiepa.
HeonHopoaHbIe cUCTEMBI IMHEHHBIX YPaBHEHUH.

5. IEPEYEHb YYEBHO-METOINYECKOI'O OBECIIEYEHUSA JJ151
CAMOCTOSTEJBHON PABOTBI OBYUYAIOIIUXCS IO JUCHUILIVHE

1. Pa3paboTku Bcex MNPAKTHYECKUX 3aHATHI HAXOAATCS Ha caiTe Kadeapsl
http://kvsm.kemsu.ru/

2. Metoaudeckue MaTepuaibl sl BHIMIOTHEHNUS CTYACHTAMU HHIWBUIYaJIbHBIX U
KOHTPOJIBHBIX palOT colepXarcsi B DJIEKTPOHHOM Y4€OHO-METOJUYECKOM
nocoouw - cait kadenpsr http://kvsm.kemsu.ru/.

3. Huddepennuansubie ypaBHeHUS [TekcT] : yde0.-meToa. mocodue [1mo Kypcey
"Muddepenunanbasie ypaBHeHus"]. U. 1 / KemepoBckuii roc. yH-T, Kademapa

BbIcIIel  MartemMatuku; [coct. E. B. AmdxtpomoBal. - Kemepogo:
KysbaccBy3uznart, 2007. - 43 c. (84 sx3. B Hb Kem['Y)
4. luddepennuranbuple  ypaBHEHUS. Meroaunueckue yKazaHus IS

CaMOCTOATENIbHONM  pabOThl  CTYACHTOB busngeckoro bakynbTeTa
Kemeposckoro rocynapcrsennoro yuusepcurera (HYacts II). Kemeposo, 1998.
Cocrasutens: AHTponosa E.B.

5. Jluddepenumansipie ypaBHeHUs. MeToaudeckue yKa3zaHHUsl JiS CTYJEHTOB
¢busnueckoro ¢akyiapreTa KemMepoBCKOro rocyiapCTBEHHOIO YHUBEPCUTETA.
KemepoBo, 1997. CocraBurens: AnTponosa E.B.

6. Huddepennmansupie ypaBHEHUS. Meroauyeckue yKa3aHUsI u
WHJMBUAYaJIbHBIE CEMECTPOBBIC 3aJJaHUsI I CTYJICHTOB 1 Kypca XUMHYECKOTO
dakynbpTeta. Kemeporo, 2002. CoctaButenb: Antponona E.B.

CamocrosiTesibHAsA pa0d0Ta NP BBINOJHEHUH JOMAIIIHUX PadoT
Pexomennyembie ngomammaue pabotel  mpuBeAeHl B YMK  (pazmen .
Metoauyeckue peKOMEHIaluK JJIs1 PEroJaBaTeliei).

CaMmocrosiTe/ibHAsA pa0d0Ta NP BBINOJHEHUU AYITUTOPHBIX padoT
Pexomennyembie ayautopHbie paboTel mnpuBeaeHsl B YMK  (pasgen |l.
MeTtoandeckre peKOMEHAMK 15 TIperojaBaTesei).

Bonipocs! u 3a1aHus 1J1 MHAMBUAYAJIBLHOU U CAMOCTOSITEILHON PadOThI
1. Kakoe ypaBHenue HaszbiBaeTcsi auddepennuanbusiM?  Kakag QyHkims
Ha3bIBaeTcs pemenneM auddepenunansuoro ypaBuenus ([AY)? Kak Ha3biBaercs
omnepanus HaxoxAeHus pemeHuit J[Y?
2. YeMm oTnuuarotcs o0bikHOBeHHBIE JIY oT 1Y ¢ yacTHBIMU TPOU3BOIHBIMU?
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3. Uto takoe nopsok JY?

4. Kakas ¢popma 00bIkHOBEeHHOTO J|Y Ha3bIBaeTCss HOPMAIbHONU?

5. B xakoM ciyuyae oObikHOBeHHOE J[Y Ha3bIBaeTCs IMHEUHBIM?

6. Jlokaxxute, yTo QyHKIMA Y =/1— X* sBISIeTCS petrenrem JIY yy'+x=0 Ha
npomexyTke (-1,1). [IpuBenure 3T0 ypaBHEHUE K HOpMaJIbHOU (hopMme.

7. Kak Haxoautcs 1Y 3agaHHOTO CEMECTBa KPUBBIX?

8. Kakoii reomerpuueckuii cmbica umeroT Y y' = f(X,y) u ero pemenns? Kak
OIPEAEINTh HAKIIOH MHTErPAJIbHOM KPUBOM ypaBHEHUS B 3alaHHOH Touke (Xg, Vo)
[0 MpaBOMl 4YacTh ypaBHEHHA? UTO Takoe IMOJIE HAIMpaBICHUH, ONpENesieMoe
ypaBHeHueM Y’ = f(X,y)? Uro Takoe HW30KIWHBI? MOXKET JIM HM30KJIMHA OBITH
WHTETPaIbHON KPUBOU?

9. MoryT 5m WHTerpajbHble KpuBble ypaBHeHus Y = f(X,y) ¢ HenmpepbIBHOM
MPaBOM YaCThbIO MEPECEKATbCAd WIM HUMETh W3JI0M, MOTYT JIM OHHM KacaTbCs IPYT
npyra?

. . dx
10. Kakoii MexaHndeckuii cMbIci UMeroT Y at = f (t,x) u ero pemenus?

11. Kak craButcs 3anaya Komm (HauanpHas 3amada) ansg JY nepBoro nopsiaka?
KakoB ee reoMeTpuyeCcKUil 1 MEXaHUYECKUN CMBICH?

12. [laiite dhopmynupoBKy Teopembl [Iukapa o CyiecTBOBaHUU U € JUHCTBEHHOCTH
HEempepblBHO auddepeHnupyeMoro pemenus 3agaun Komm aig  ypaBHEHHsS
y'=1t(xy).

13. B ueM coCTOUT METOJ] OCIIEOBATEIbHBIX TPUOTUKEHUHN I pEIICHUS 3a/1auu
Komm: y' = f(X,¥), Y(Xg) =VYo?

14. Uro Takoe obOmmii muTerpan JY y'= f(X,y)? Kak oH cBs3an ¢ oOmmm
peuieHuemM?

15. Uro takoe wacTHOe pemeHne ypaBHeHus Y = f(X,y)? Kak oHO cBs3aHO C
OOIIUM peleHuem?

16. Kakoe pemenue HazpiBaeTCs 0cOObIM? Kak OHO MOXXET OBITH CBSA3aHO C OOIINM
pemenrem? Kak HallTU KpUBbIE, OJIO3PUTENbHBIE HA 0CO00€ pEelIEHUE YPABHEHUS
y'= f(X,Y), M0 aHAIUTUIECKIM CBOWCTBAM ITPABOW YacTh?

17. Jlokaxwurte, 4to JuHelHoe ypaBHeHume Y = p(X)y+q(Xx), p,qeC(a,b) ne
MMEET 0COOBIX PEIICHUH.

P(x,y)
Q(x,y)

UMeTh 0c00bIX perenuid. [Touemy ypaBaenue M (X, y)dx+ N(x,y)dy =0, rne M u

18. JlokaxuTe, 4TO ypaBHEHHE Y = , Tne P u Q — MmoJuHOMBI, HE MOXKET

N — MOJIMHOMBI, 3aBEIOMO HE UMEET OCOOBIX PeIIeHUN?

19. Kak M0O»kHO OOHapy>KUTh KPUBBIE, TIOJIO3PUTENBHBIC Ha 0coboe pemienue 1Y
NIEPBOT0 MOPSIKA, B IPOLIECCE HHTETPUPOBAHUSI €07

20. TTouemy orubarorasi ceMelcTBa HHTErPaATbHBIX KPUBBLIX J[Y mepBOro mopsjaka
BCEI/1a SIBJISIETCS PEUICHHEM, U IPUTOM OCOOBIM?

21. Kak uHTErpupyercsi ypaBHEHUE C pa3IesIoIIMUMUC NepeMeHHbIMU? Kakue
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(YHKIIMM MOTYT OKa3aThCsl OCOOBIMU pEIICHUSIMU?

22. Kakoe ypaBHEHME Ha3bIBa€TCsi OAHOPOAHBIM? Kakue IJHMHHM SBIAIOTCA
W30KJIMHAMH 3TOTO YpaBHEHHUS?

23. Kako#t moacTaHOBKOH (3aMeHOW MCKOMOW (hYHKIIMU) OAHOPOJHOE YpaBHEHUE
NPUBOUTCS K YPAaBHEHUIO C pasieistommmucs nepemeHHsiMu? Kakue QyHkiuum
MOTYT OBITh OCOOBIMU PEIICHUSMH OJHOPOJIHOTO YpaBHEHUS?

24. Kakoil Buja umeeT JnuHeiHoe JIY mepBoro mnopsaka? Yem oTiadydaeTcs
HEOHOPOIHOE JIMHEHHOE YpaBHEHHUE OT OJHOPOIHOTO?

25. Kak uHTEerpupyercss OJHOPOAHOE JUHEHHOE YpaBHEHHE IEPBOIO MOpsaKa?
Kakoit Bug nmeeT ob1iee penieHue?

26. Kakoii moacTaHoBKO# (3aMEHON HCKOMOW (DYHKITMN) HEOAHOPOTHOE TUHEHHOE
ypaBHEHHUE IME€PBOr0 TMOPSJAKA MPUBOAUTCA K OJHOPOJAHOMY B cllydyae, Korjaa
M3BECTHO OJIHO YACTHOE PEIICHUE HEOJHOPOHOTO YPaBHEHHUS?

27. B ueM COCTOUT METOJ BapHalMM MPOU3BOJBLHON TOCTOSHHON (METO
Jlarpan»a) HHTETpUPOBAHUS HEOJTHOPOAHOTO TUHEHHOTO YPABHEHHUS?

28. Kak wunterpupyerca ypaBHeHue bepuymnu? B kakom ciydae y=0 Oynet
0COOBIM perieHueM?

29. Ilpu xaxom ycioBuu JJY M(X, y)dx+ N(x,y)dy =0 sBisercs ypaBHCHHEM B

nonHeix Auddepennuanax? Kak UHTErpupyeTcss ypaBHEHHE B  IOJIHBIX
nuddepenuuanax?

30. B ueM COCTONUT METO MHTETPUPYIOLIETO MHOKHUTEIIS?

31. Kakoii Bun umeer ypaBHeHue Kiepo? Kak naxomsarcs oOmiee u ocoboe
pEeLIeHUs 3TOr0 YpaBHEHUS?

32. Uro Takoe OpTOTOHAJIbHAS TPACKTOpPHs 3aJaHHOI'O CEMEWCTBAa KPUBBIX Ha
mmockocTu? Kak cocrapisiercs JIY ceMmeiicTBa OpTOrOHAIbHBIX TPACKTOPUIA?

33. JlaiiTe reoMeTpUYECKOE U MEXaHUYECKOE UCTOJKOoBaHue J[Y BTOpOro mopsiaka
Y €r0 PEUICHUM.

34. Kak craBurcsa 3amada Komm mist JIY n-ro mopsinka B HOpMasibHOU (popme?
KakoBo reomerprueckoe U MEXaHMYEeCKOEe MCTOJKOBaHME 3ahaun Komwu B ciayyae
YPaBHEHMS BTOPOTO Nopsiaka’?

35. Chopmynupyiite Teopemy Ilukapa cyliecTBOBaHUS U €IMHCTBEHHOCTH N pa3
HernpepbIBHO auddepeHnrpyemoro pemieHus 3aaaun Komm s ypaBHEHUs N-TO
nopsiJika B HOpMajbHOU opme.

36. Uro HaspiBaeTcsi oOmuM perenueMm 1Y Nn-ro mopsnka? Kakoit Buj nmeer
001Ut MHTETpaj ypaBHEHUS N-TO MOpsIKa?

37. Uto Takoe 4acTHOE pelIeHNe ypaBHEHUS N-TO MOPsAKa B HOpMalbHOU (popme?
Kaxk oHO cBs13aHO ¢ 00IIUM perieHueM?

38. Kak moHmxkaeTcst mopsiIoK YpaBHEHHUSI, HE COJIEPKAIIero MCKOMOUM (DYHKIINH, U
ypaBHEHUS, HE COJAEPIKAIIETO MCKOMOW (DYHKIIMHM M TIOCIEIOBATEIBHBIX MEPBBIX
MPOU3BOJIHBIX?

39. Kak mnoHmkaeTcs MOPSAOK YpPaBHEHHUs, HE COJEpKAUIEro HEe3aBUCUMOM
MIEPEMEHHON?

40. Kakoil BuJ MMeEET JIMHEHHOE ypaBHEHHE N-To mopsaka? Yem oTiauyaercs
OJTHOPOJHOE JINHEWMHOE YPAaBHEHUE OT HEOJTHOPOIHOTO?
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41. Yto Takoe MMHEHHBIN AuQdepeHInaIbHbIi oneparop N-ro mopsaka U KaKoBbI
€ro OCHOBHbIE cBoOMcTBa? Kak 3amMcChIBalOTCS OJHOPOJHOE M HEOJHOPOIHOE
muHelnHbie 1Y ¢ ucnonb3oBaHueM JIMHEHHOTO MU PepeHnnanbHoro oneparopa?
42. Yro Takoe ¢yHIaMEHTAlIbHAs CHCTEMa PEHICHU OJHOPOAHOTO JMHEHHOTO
ypaBHEHHUS N-T0 nopsiaka’?

43. Yrto Takoe omnpenenuresns BpOHCKOTO pemeHuid OAHOPOAHOTO JMHEHHOIO
yYpaBHEHHMS N-TO MOPSIIKA U KAaKOBBI €ro CBOMCTBA?

44. Kak npu noMoInu onpeaenutenst BpoHckoro y3nats, o0pa3yroT Ju JaHHBIE N
pelieHnui OTHOPOJAHOTO JMHEHMHOTrO ypaBHEHHUs N-TO mopsaka (QyHIaMEHTaIbHYIO
CUCTEMY pEIICHUI?

45. Kak crpoutcs oOmiee peleHre OJHOPOAHOrO JIMHEWHOIO ypaBHEHUs N-TO
nopsjika mo (QyHJIaMEHTaIbHOM cuctemMe pemeHui? B kakoil oOmactu OHO
onpeneaeHo?

46. Kakoli moJcTaHOBKOH (3aMEHOM UCKOMOM (hYHKIIMH) HEOJHOPOAHOE JIMHEHHOE
ypaBHEHUE N-TO MOPSIKA IPUBOJUTCA K OJHOPOJAHOMY B Cilydae, KOrJa U3BECTHO
OJIHO YaCTHOE PEIICHNE HEOAHOPOIHOIO YPABHEHUA?

47. B 4YeM COCTOMT METOJ BapHalUu IPOU3BOJBHBIX IOCTOSHHBIX (METOX
Jlarpanxa) UWHTETPUPOBAHUS HEOJHOPOJHOTO JIMHEHHOTO YpaBHEHHS N-ro
nopsijika’?

48. B yem coctouT Meroi Oiliepa MOCTPOEHHS (PYHIAMEHTAIbHOW CUCTEMBI
pEIIEHU OJTHOPOJHOTO JMHEHHOr0 ypaBHEHHS N-TO MOpsAKa € MOCTOSHHBIMH
koa(purmentamu? Kakold BUI MMEIOT (PyHIAMEHTAJIbHAs CUCTEMa pPELICHUNA U
oOl1ee perieHre B cliydae pa3jiudyHbIX U KPaTHBIX KOPHEH XapaKTEepUCTHUYECKOTrO
ypaBHEHUS?

49. B yeM COCTOUT METOJ HEONpPENENEHHBIX KO3(P(PUUMUEHTOB IJIsl HAXOXKICHUS
YaCTHBIX PEIICHUH HEOIHOPOJHOIO JIMHEWHOTO ypaBHEHU N-r0 opsiaka’?

50. Kakoit Bug umeet /Y, onuceiBaroiiee JBHKEHUE TOYKH MACChl M MO TPSIMOM,
KOTOPYIO MBI NPUHUMAEM 3a OChb X, €CJIM Ha TOYKY JCHCTBYIOT TpHU CUJbL: 1)
BO3BpAIIAIONIAs CUJIA — CHJIA, IPUTSITUBAMONIAs TOYKY K Hadany koopAuHaT (-ax)
(@>0); 2) cuna CONPOTHBICHHUS CPEAbI, MPOMOPLUUOHATBHAS CKOPOCTH; 3)
BO3MYIIAIOIAs CUJIa, HampaBieHHas 1o ocu X u paBHas F(t) (t — Bpems)? Korma
3TO ypaBHEHHE HAa3bIBAlOT COOTBETCTBEHHO YypPaBHEHUEM CBOOOJHBIX U
BBIHYX/ICHHBIX KOJ€OaHU?

51. Kak wunHTerpupyercsa ypaBHEHHE CBOOOJHBIX KojeOaHuii B cpene 0e3
conpotupieHusi? Kakoit Bug umeet obdiee peiieHre? YTo Takoe TapMOHHYECKOE
KoJjiebaHue, ero aMIuIuTyJla, Mepuoj, 4yacToTa M HavdainbHas (aza? Kak 3aBucsr
aMIUTMUTYyJla U HadajibHas ¢aza OT HavyaJbHbIX 3HAYEHUH HCKOMOU (YHKLIHUU U €€
MPOU3BOJHOM?

52. Kak wuHTerpupyercss YypaBHEHHE CBOOOJIHBIX KoJieOaHUN B cpele C
cornpotuBieHnemM? Kakoil Bua uMeer oO0liee pelleHUE TMpU  PA3IAYHBIX
COOTHOIIECHUSIX MEXIY CUJION CONMPOTHUBICHUS CPEIbl M BO3BPAIIAIOIIEH CHUIION?
Uro Takoe 3aTyxarolllee TapMOHHUYECKOoe KoseOaHue, ero Iepuoj, 4YacroTa,
aMIuITya W HadanbHas (aza? Uro Takoe HawanbHas ammuintyna? KakoBo
noBeleHuEe aMIUIMTyAbl mpu t—>o00? CpaBHHTE €O CiIy4aeM CBOOOJHBIX
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KojeOanmii. Kak BnusieT Haau4re COMPOTUBIICHUS HA XapakTep KoJieOaHun?

53. Kak wunHTerpupyercs ypaBHEHHE BBIHYXKJIEHHBIX KojeOaHuii B cpene 0e3
CONPOTHUBJIEHUSI B CiIy4yae IEPUOAMYECKONM BO3MYIIAKOUIEH CHIIbL, WUMEIOIIEH
CUHYCOMAANbHBIN XapakTep? UTo Takoe pe3oHaHC?

54. KakoB o0muii Buj cucrembl Au@depeHuanbHbIX YpPaBHEHUN MEPBOTO
nopsiaka? Yrto Ha3bIBaeTCs pemieHneM 3Toll cucteMbl? Kakoid Buj uMmeer
HOpManibHas ¢opma cuctembl JY? B kakom ciayyae HOpMmasibHas cUCTEMa
Ha3bIBACTCS JIMHEHHOM?

55. Kak craBurca 3amaya Kowmm pns HopMmanbHOM cuctembl? KakoB ee
TEOMETPUYECKHI CMBICT?

56. Kakoil MEXaHMYECKUI CMBICI MMEIT HOpPMAaJIbHas CUCTEMa U €€ pelieHue?
Yto Takoe azoBoe mnpocTpaHcTBO? Kak cBsA3aHbl MeXay coOOW JABUXKEHUE,
onpexaensiemoe cucremoit 1Y, m ero tpaekropus? Kakoe IBMKEHHE HA3bIBACTCS
COCTOSIHUEM IIOKOSI, KAKOBA €ro TPACKTOpHUsI?

57. Kakas cuctema /1Y Ha3bIBaeTCs CTALIMOHAPHOW WM AaBTOHOMHOW?

58. KakoB mexanunueckuii cmbich 3anaun Ko st HopmanbHOM cuctemsl 1Y ?
59. Yro Takoe oOmUA WHTErpal HOpMalbHOM cuctemMbl? Yto Takoe
MHTErpUpyEeMble KOMOMHAIIMKN U KaK OHU MCTIOJB3YIOTCS ISl HAXOXKICHUST O0IIEeTo
UHTErpana?

60. Jlokaxxute, 4TO ypaBHEHHE N-ro MOPsIKa B HOpMaJbHOHM (hopme Bceraa MOKHO
MPUBECTH K PABHOCWIBHOM €My HOpMajabHOM cucreme auddepeHnnaibHbIX
YPaBHECHUM.

61. B yem cocrour Mmeron uckiaroueHus? Bcerma i1m 3THM METOAOM MOXKHO
MPUBECTH HOPMAIBHYI0 CUCTEMY N YpaBHEHHUU K YpaBHEHUIO N-rO TMOPSJKA C
OJIHOU HEU3BECTHOU (yHKIIMEH?

62. Kakoii Bujg umeeT auHedHas cucrtema J[Y B HopManbHOU ¢opme? Yem
OTJINYAETCS OJTHOPOJIHAS JIMHEIHAS CUCTEMA OT HEOIHOPOIHOM?

63. Uro Takoe ¢yHAaMEHTaJIbHAs CHUCTEMAa PEIICHUA OJHOPOJAHOW JUHEHHOU
CUCTEMBI N ypaBHEHUI?

64. Uto Takoe ompenenuTelb BpOHCKOro pelieHuil OJAHOPOJHON JIUHEWHOU
CUCTEMBI N ypaBHEHUI?

65. Kak y3HaTh npu MOMOIIM OmpeaenuTens BpoHckoro, o0pa3yioT ju JaHHbIE N
pelieHni OJAHOPOAHOW JUHEHHONW cucTeMbl N ypaBHEHUN (yHIaMEHTaIbHYIO
CUCTEMY pELIECHUN?

66. Kak crtpoutcs oOiiee pelieHue OJHOPOJHOM JIMHEHWHOM CHUCTEMBI TIO
byHIaMEHTAIBHON CUCTEME PEIICHUI?

67. B yem coctouT Mmeron OJiliepa MOCTpOoeHUS (YHIAMEHTAIILHONW CUCTEMBI
pereHuin OIHOPOIHOU JIMHENHOH CHUCTEMBI Y C NOCTOSIHHBIMU
koahpurmeHTamu?

68. Kakue MeTobl CYIIECTBYIOT JIs1 PEIICHHS] HEOJHOPOIHON JTUHEUHOW CUCTEMBI
C TIOCTOSIHHBIMU K03 duirmeHTamu?

69. Uto takoe auddepeHnmansHoe ypaBHEHNE C YaCTHBIMU MPOU3BoIHbIMU? Kak
onpenenseTcs ero nopsaok? Uto Ha3pIBaeTCs €ro pereHuemM?

70. B yeM COCTOUT OCHOBHO€ OTJIMYME CEMEWCTBA PEIIECHUN YpaBHEHUS C
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YaCTHBIMH  TPOM3BOJAHBIMH  OT  CEMEHCTBA  pEMICHUH  OOBIKHOBEHHOTO
muddepennnansaoro ypasuenus? [lpuseaure npumep.

6. ®OH OIIEHOYHBIX CPEJICTB JUISI TPOBEJEHUS TPOMEKY TOUHOM
ATTECTAIIMHA OBYYAIOIIUXCS IO JUCIHUTIINHE

(Ilepeuenv KomnemeHyutll ¢ yKasanuem dmanog ux Qopmuposanuss, onucanue nokazamenel
U Kpumepues OYeHUBAHUS KOMHEMeHYUll Ha PAa3IuyHbIX IManax ux GopmuposaHus, onucauue
WKAL OYEeHUBAHUS, MUNOBble KOHMPOJbHblE 3A0AHUsL UTU UHbLE MAMEPUATbL, HeoOX0ouMble Ol
OYEeHKU 3HAHULL, YMeHUll, HABbLIKO8 U (Ull) Onblma OesmenbHOCMU, XApaAKmMepusyiowux dmanslt
Gopmuposanus  Komnemenyuii 8 npoyecce O0C80EHU 00PA308AMENbHOU  NPOSPAMMbBL,
MemoouuecKue Mamepuaisl, onpeoeiarowue npoyedypsbl OYEeHUBAHUSL 3HAHULL, YMeHUll, HABbIKOSG
u (unu) onvlma OessmenrbHOCMU, XapaKkmepusyrnouwux 3manvt GoOpMUpoB8arus KOMnemeHyuii)

6.1 Ilacnopm ¢honoa oyenounvix cpeocme no OUCUUNIUHE

Ne KonTposunpyembie pa3aeiibl Kon koHTpO/IMpYyeMoii KoMIIeTeHIMHU HAUMEHOBaHUe
n/n (TeMbl) AU CUMIIJIMHbBI (nsin e€ yacTn) / M ee popmMyIUPOBKA — 110 OLICHOYHOT'0
(pe3yJabTaThl 0 pa3jejiaM) JKeJAHUIO cpeacTBa
1 Huddepennunansusie ypaBaeHus | QK-8 yMeeT pa60TaTI> c Komnoksuym
TICPBOTO MOPAIKA. KOMITBIOTEPOM Ha YpOBHE
10JIb30BATENA u CIoco0eH
IIPpUMCHATDH HaBBbIKH pa6OTLI C

KOMITBIOTEpaMH KaK B COIMAJILHOM
chepe, Tak W B  oOyactu

MO3HaBaTEIbHOU u
podeCCHOHATIBHOM JeITeIbHOCTH
2 Nubdepennuansupie ypasuenust | QK-10 BJIAJCET ocHOBHBIMHU | CemectpoBas pabota
BBICILIMX HOPSAKOB. METO/IaMH, criocobaMu u

CpeACTBaMU TIOJNYYEHUS, XPaHEHHUS,
nepepaboTKu UHGPOpPMALUU, HMEET
HaBBIKH PabOTBl C KOMITBIOTEPOM,

Kak CpPEICTBOM yIpaBiICHUS
nHpopmanuen
3 Cucrempl  nuddepenmmansubix | JIK-3 croco0eH HCIOIb30BaTh B K/p
YpaBHEHHUH. [TO3HABATEILHOM u

npodeccnoHanbHOM  JesITeNbHOCTH
0a3oBple  3HaHMI B oOJlacTu
MaTEMaTHKHU ¥ €CTECTBEHHBIX HAYK

4 3auer IIK-4 ucrionb3yeT OCHOBHBIE 3aKOHBI 3a4eT
€CTECTBEHHOHAYYHBIX IUCIUIUINH B
poeCCUOHATBHONW  JIeATEITHHOCTH,
MIPUMEHSIET METO/IbI
MaTeMaTHYECKOTO aHaam3a u
MOJICTTUPOBAHUS, TEOPETHUYECKOTO U
3KCHepI/IMeHTaJ'IBHOFO HNCCIICI0OBAHUA

6.2 Tunoegwvie KonmpaoJibHble 3A0AHUA UIU UHDbLE mamepuaiibl

6.2.1. 3auem

@) munogvle 60nNpPochyl
1.ITlonarue muddepennmanbHoro ypaBHenus ([Y). ®usmyeckue 3amauw,
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npuBogsmue K JIY.

2. 'eoMeTpruecKoe UCTOJIKOBAHME ypaBHEHUS |-T0 mopsiaka u ero peumenuil. [lomne
HanpasjieHni. 30KIUHBI.

3. Iloctpoenue /1Y 3amaHHOrO CEMENCTBA KPUBBIX.

4. YpaBHeHus 1-ro nopska ¢ pa3aeisiomMMUCs IEPEMEHHBIMHU.

5. OnHOpoAHbBIE ypaBHEHUS |-r0 mopsiaka.

6. YpaBHeHus 1-ro nopsiaka, NpUBOJAUMBIE K OJTHOPOIHBIM.

7. JInnevinoe ypaBHeHHUE |-ro nopsiaka.

8. YpaBHenue bepHysum.

9. YpaBHenue B monHBIX nuddepeHimanrax.

10. UuTerpupyronmiit MHOKUTEIb (CBOMCTBA U METObl HAXOXKIACHUSA).

11. Teopema cymecTBOBaHMA W €AUHCTBEHHOCTH pEIICHUS YypaBHEHUS |-TO
NOpsIJIKa, Pa3pelIEHHOTO OTHOCUTEIBHO MPOU3BOIHOM.

12. Ocoboe pemienue. HaxoxeHue KpUBBIX, TOJO3PUTEIBHBIX Ha 0coboe
pemenue, o Y.

13. YpaBHeHnus 1-ro nopsiaka n-oil CTENEHHU.

14. YpaBHeHus 1-ro mopsiika, HE pa3pelICHHbIE OTHOCUTEIBHO IPOU3BOIHOM, HE
CoJIepKalllie IBHO OJHOTO U3 MEPEMEHHBIX.

15. VYpaBHeHusa 1-ro mopsaka, HE pa3pelIEHHbIE OTHOCHUTEIBHO IPOU3BOJIHOM.
OO1uit MeTo/] BBEACHUS ITapaMeTpa.

16. YpaBuenue Jlarpanxa.

17. YpaBuenue Kiepo.

18. 3agaua 0 TpacKTOpUSIX.

19. 1Y BbIcIIuX nopAakoB. Teopema CyliecTBOBAHMUS.

20. Tumnsl ypaBHEHHI N-ro NOpsAJIKa, pa3peliacMble B KBaIpaTypax.

21-22. YpaBHEeHHUsI, TOMYCKAIOIINE TOHKEHUE TTOPSIIKA.

23. O6mwme cBoiicTBa nuHerHOTO J[Y n-ro mopsaka.

24. OIHOPOAHOE IMHEWMHOE YpaBHEHUE N-T0 MOPSIAKA.

25. ®opmyna Octporpaackoro — JInyBumis.

26. IloHm>xeHune nopsiAKa JUHEWHOTO OJJTHOPOJIHOTO YPABHEHUSI.

277. HeoilHOpOIHbIE TMHEWHBIE YPABHEHUS N-TO OPSIAKA.

28. Meto1 Bapualuy MOCTOSIHHBIX (MeTo Jlarpanka).

29. OgHOpOAHOE TMHEIHOE YpaBHEHHUE C TIOCTOSSHHBIMU KOA(h(DUITHEHTaAMH.

30. HeogHnopoiHOE TMHEHHOE YpaBHEHUE C MIOCTOSHHBIMU KOAhPUIineHTamu.

31. JluHeliHble ypaBHEHMS C IMOCTOSIHHBIMH KO3(puuueHtamu 2-ro Hopsaka u
KoJIeOaTeNbHbIE SIBJICHUS.

32. Cucrembr JIY. OcCHOBHBIE TIOHATHS M OIpeleieHus. MeXaHHn4ecKoe
MCTOJIKOBaHHE HOPMAaJIbHOM CUCTEMBI. Cucrema OOBIKHOBEHHBIX
nudepeHnanbHbIX YpaBHEHUH B CHMMETPUYECKOH (hopMme.

33. CBsi3p MeXAy YypaBHEHHUSIMU BbICHIEro mopsiaka u cucremamu Y 1-ro
HOpsIZIKA.

34. OgHOpoiHbIE JIMHEWHBIE cucTeMbl. DyHAaAMEHTAIbHAS CUCTEMA PELIEHUM.

35. HWurerpupoBaHu€ OJHOPOJHOW JIMHEHHOW CHUCTEMbl C MOCTOSHHBIMHU
K03 duImeHTaMu METOI0M Diisepa.
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36. HeotHOpOJHBIE CUCTEMBI JIMHENHBIX YPABHEHHI.

IIpuMepHbIe MPpaKTHYECKHE 3aJaHUA 3a4eTa

[IpouHTErpUPOBATH JAHHBIC YPABHECHUS WM CHUCTEMbl YpaBHEHWH; €CIHU
3aJlaHbl HAYAJIbHBIC YCIIOBUS, TO BBIJICIIMTh YACTHBIC PEIICHUS:
dx

a7y

!

'y yy dy
Wyt === | =4x-3
1. V1+x® . Ldt d
2. Y= =y 2y "yt 4y ‘=0,

d
TR AL
dz
—=-y-3z
3. dX y ;y:X+yr2_y!.

y' =2y —z+2¢e"
4 A+X°)y"+y?+1=0. (2'=3y-2z+4e"
5. (X+y)dx+(x—y)dy =0;%,=0,y, =0. y"—y'=e*sinx+2x*

2
" _1 dx + X—+ld =0
y-y=_ " (2 y

6. y

7 Xy =y1l+ y” . y"—2y'+2y=e*(2cos x —4xsinx)
r_y_X

g Y -3y +2y=3e" +2x". y= y+X

9. V' +2xy =2x’y’. x*yy"=(y - %)’
10. V' -y =X —x+1. 2yy'=x(y”* +4)

2 ny2
y'+4y = 1 —st+y 43X dy=0
11. cos2x: Y
dy
—=-y-2z
dx y
dz
12, ys20ce ydy =0 Lo~ T4
dx
—=X-2
dt d
Y _
13 ldt y - (L+X7)Y' —2xy = (1+Xx7)?
dy
——=-2
dx Y
dz

14. (X+y+1dx+(2x+2y —1)dy = O &:
15. yw—y?=y%Iny; X, =0, yo—lyo—l (2x — y+1)dx+(2y x—1)dy = 0
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"n2.

r_ " 1 _ _ /_1
16, W' =3y —2x-20y —x?)2. VT TV X =hYe =0 =5

17. Y =20Y % =0y, =1y; =1. y* = \Jyy? -x*y'+x*y =0,
18, X(x+2y)dx +(x* —y*)dy =0. xy"—y"=0

0) Kpumepuu oyeHUBaHUss KOMnemeHyull (Pe3yibmamos):

0 - 5 6anmnoB — OTBET COAEPKUT OMIMOKU MIIM HET OTBETA HA TEOPETUYECKHIA
BOMPOC, MPAKTUIECKOE 3aJaHUE HE PEIICHO WU COJACPKUT OITHOKH;

6 - 10 6ayIoB — OTBET HE MOJHBIN, UMEIOTCS HETOYHOCTH UM OTCYTCTBYET
JI0OKa3aTeIbCTBO WK perieHue 75% 3ananui;

11 - 15 GamnoB — B OTBETE COAEPXKATCA HECYUIECTBEHHBIC OIMTHMOKH WIIH
OTCYTCTBYET YacCTh JI0Ka3aTeNbCTBA, PEIICHUS 3a/1aHUH;

16 - 20 6anioB — OTBET MOJHBINA, MPUBEACHBI TOKA3AaTEIHCTBA U PEIICHUS
3a1aHUM.

8) onucanue wKaivl OyeHUBaAHuA.:

banabl OTMETKH
0-10 He 3aureno
11-20 3a4TEHO

6.2.2. Cemecmposan paboma

a) munosvle 3a0aHusL:
Tema: IuddepenimanbHbie ypaBHEHHS BBICIIHX TOPSIKOB.

Tpebosanust K bINOIHEHUIO CEMeCPOBOli pabombl.

1. CemecTpoBasi paboTa HampaBjieHa Ha BBINOJHEHUE CHEIUATBHBIX 3aJaHUI
peaMETHOM 00JIacTH.

2. Pe3ynpTaToM BBITTOJIHEHHS CEMECTPOBOM pPAaOOTBI SABISETCS PpEIICHUE
MPaKTUYCCKUX 3aJJaHUI U 3alTuTa pabOoTHI.

3. B cemecTpoBoii paboTe 10KHO OBITH IPEICTABIICHO:

a) ONMCAaHUEe OCHOBHBIX U CIICIIMAIbHBIX TTOHATHH;
0) MoJTHOE PeNICHUE 3a/IaHNi C KOMMEHTapHEM.

0) Kpumepuu oyeHUBAHUs KOMNeMeHYull (pe3yibmamos):

0 GamtoB — cemecTpoBasi paboTa HE CljaHa;

2 Oamrta — OTCYTCTBYET pEIICHHE 3aJad WIA JOMYIIEHbl OIIMOKH,
BbITIOTHEHO MeHee 30% paboThl;

3 Oajuia — pelleHue He MOJTHOE, UMEIOTCS HETOYHOCTH WJIM 4YacTh 3a/lay He
peteHa, BoinoaHeHo oT 30% 1o 50% paboTsr;

4 Oamia — B pEHICHUU COJAECPKATCS HECYUIECTBEHHBbIEC OIIMOKUA WU
OTCYTCTBYIOT MOSICHEHUS, BBITIOJIHEHO OT 50% 10 75% paboThl;

5 OanIoB — perieHue MojaHOe, MPUBEICHBI MOSCHEHUS, BBITTOIHEHO OT 75%
10 100% paboThl.

6) onucaHue wKauavl OUeHUBAHUA
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bajabl OTMETKH
0-2 HEY/IOBJIETBOPUTEIHHO
3 YJIOBJIETBOPUTEIHHO
4 XOPOIIIO
5) OTJINYHO.

6.2.3. Konmponsvnas paboma
a) munosvle 3a0aHusL:

Ilpumepnvle e6apuanmel  3a0anuti 051 KOHMPOJbHOU pabomul  «Cucmemol
ouGhhepeHyuanbHuIX YPAGHEHUUY !
1. PemuTh CUCTEMBI YPAaBHEHUI:

X=X—Yy+2, _ .
: X=3Xx-4y+e ",
A)Yy=X+Yy-z, B) N
2=27-Y; y=X-zcy-oe .

0) Kpumepuu oyeHUBaHUsi KOMnemeHyull (Pe3yibmamos):

8 0a/ioB — OTCYTCTBYET PEILICHHE 3aJad WA JOMYIIEHbI OIIMOKHU, BBITOIHEHO
Mmenee 30% paboTsl;

12 GanmioB — pelnieHUue HE TMOJIHOE, UMEIOTCS HETOYHOCTH WJIM 4acTh 3a7ad He
pernieHa, BoiroHeHO oT 30% 10 50% paboThr;

16 6anyioB — B pellIeHUU COACPIKATCS HECYIIECTBEHHBIE OMMOKU HIIA OTCYTCTBYIOT
nosicHeHus, BbInosiHeHo oT 50% 1o 75% paboTsr;

20 6ammoB — perieHue MOJHOE, MPUBEIACHBI MOSCHEHHUS, BBIOJIHEHO OT 75% 1o
100% paboThI.

8) onucaHue wKauivl OUeHUBAHUA

Bajbl OTMETKH
0-8 HEYJOBJIETBOPUTEIHEHO
9-12 YIIOBJIETBOPUTEIBHO
13-16 XOPOIIIO
17-20 OTJIIMYHO.

6.2.4. Konnoxeuym

@) munogule 3a0aHUsL:

1. Kakoe ypaBHenue HaszbiBaeTcs muddepennuanpapiM? Kakas QyHkims
HasbIBaeTcs pemienneM muddepennuansaoro ypaBuenus ([Y)? Kak naspiBaercs
oneparusi HaxoxaeHus pemeHui J[Y?

2. UeM oTimuarotcs oObikHOBeHHBIC JIY oT 1Y ¢ YacTHBIMU ITPOU3BOIHBIMU?

3. Uto takoe nopsaok JY?

4. Kakas ¢popma oObikHOBeHHOTO JIY Ha3bIBaeTCss HOPMAJIBbHOM?

5. B xakom ciyuae oObikHOBeHHOE J[Y Ha3bIBaeTCs JTMHEHHBIM?
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6. Joxaxute, 94T0 QyHKIHUA Y =/1— X* sBIseTcs pemennem JIY yy'+x=0 nHa

npomexyTke (-1,1). [IpuBenure 310 ypaBHEHUE K HOpPMAJIBHOM (hOpME.
7. Kak Haxoautcs 1Y 3agaHHOTO CEMECTBa KPUBBIX?
8. Kakoii reomerpuueckuii cmbici umeroT Y y' = f(X,y) u ero pemenns? Kak

OIPEAEINTh HAKIIOH MHTErPAJIbHOM KPUBOM ypaBHEHUS B 3alaHHOH Touke (Xg, Vo)

1o MpaBoOM yacTu ypaBHeHUs? UTO Takoe IMoJie HampaBieHUH, OmpeneseMoe
ypaBueHueM Y’ = f(X,y)? Uro Takoe W30KIMHBI? MOXET U H30KJIMHA OBITH

WHTErpaJIbHON KPUBO1?
9. MoryT Im WHTerpajbHble KpuBble ypaBHeHus Y = f(X,y) ¢ HempepbIBHOI

NPaBOM YacThIO MEPECEKAThCS WJIM UMETh M3JI0M, MOTYT JIM OHH KacaThCs JIPYT
npyra?

. . dx
10. Kakoii MmexaHuueckuii cMbIch umerot 1Y Fra f (t,x) u ero perrenus?

11. Kak craButcsa 3amava Komu (HavanbHas 3amada) st 1Y mepBoro mopsiaka?
KakoB ee reoMmeTpruuecKkuii 1 MeXaHUUECKUH CMBICT?

12. Jlatite dhopmynupoBKy Teopembl [Iukapa o cyiecTBOBaHUU M € IUHCTBEHHOCTH
HEempepbiBHO auddepeHnupyeMoro pemieHus 3amadn Komm s ypaBHEHHS
y'=f(xy).

13. B yem cocTOUT METO/ MOCIIEI0OBATESIbHBIX MPUOIMKEHUN JIJIs PEIICHUS 3aaul
Komm: y' = f(X,¥), Y(Xg) =VYo?

14. Yto takoe obmmuit maTerpan Y y'= f(X,y)? Kakx on cBsizan ¢ obmum
peuieHuemM?

15. Uro takoe wacTHOe pemeHue ypaBaenus Y = f(X,y)? Kak oHO cBs3aHO C

oOIIUM peleHuem?

16. Kakoe pemenue Ha3zpiBaeTCs 0cOObIM? Kak OHO MOXKET OBITH CBSA3aHO C OOIINM
pemenrem? Kak HallTU KpUBbIE, OJIO3PUTENbHBIE HA 0CO00E pELIEHUE YPABHEHUS
y'= f(X,y), M0 aHATUTUIECKUM CBOWCTBAM ITPABOW YacTh?

17. Jlokaxkwurte, uto nuHeliHOe ypaBHenme Y = p(X)y+q(x), p,qeC(a,b) ne
UMEET 0COOBIX PEIICHUH.

P(x,y)
Q(x,y)

UMETh 0co0bIX perenuit. [Touemy ypaBuenne M (X, y)dx+ N(X,y)dy =0, rae M u

18. Jlokaxkute, 4TO ypaBHEHHE Y = , Tne P u Q — moJMHOMBI, HE MOXKET

N — MOJIMHOMBI, 3aBEIOMO HE UMEET OCOOBIX peIIeHUN?

19. Kak MOXHO OOHapy>KUTh KpPHUBBIE, NIOJIO3pUTENbHBIE HA 0coboe pemenue 1Y
NEPBOT0 MOPSIKA, B MPOIIECCE MHTETPUPOBAHUS €T0?

20. ITouemy orubaromasi ceMelcTBa MHTErpadbHbIX KpUBbIX Y mepBoro nopsjaka
BCET/1a SIBJISIETCS PEUICHUEM, U IPUTOM OCOOBIM?

21. Kak uHTerpupyercsi ypaBHEHUE C pa3AessIolUMUC nepemMeHHbIMUu? Kakue
(GYHKIIMM MOTYT OKa3aThCsl OCOOBIMU pEIICHUSIMU?

22. Kakoe ypaBHEHME Ha3blBaeTcd OAHOPOAHbIM? Kakue JIMHUM SABISIFOTCA
W30KJIMHAMH 3TOTO YPaBHEHMS?
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23. Kakoii moacTaHOBKOH (3aMEHOI MCKOMON (PYHKIIMK) OJHOPOAHOE ypaBHEHHE
NPUBOUTCS K YPAaBHEHUIO C pasieistommmucs nepemeHHsiMu? Kakue QyHkiuu
MOTYT OBITh OCOOBIMU PEIICHUSMH OJHOPOJIHOTO YpaBHEHUS?

24. Kakoil Buja umeeT JnuHeiHoe JIY mepBoro mnopsiaka? Yem oTiadydaeTcs
HEOJHOPOJHOE JINHENHOE YPaBHEHUE OT OHOPOAHOTO?

25. Kak uHTEerpupyercs OJHOPOIHOE JIMHEWHOE YpaBHEHHUE IEPBOro mopsaka’?
Kaxkoit Bua nmeet obiiee pemieHue?

26. Kakoii moacTaHOBKO# (3aMEHON HCKOMOW (DYHKITMN) HEOAHOPOTHOE TUHEHHOE
YpaBHEHHUE IMEPBOTO IMOpPSAKAa MPUBOJUTCS K OJHOPOJHOMY B cllydae, Korja
W3BECTHO OJHO YAaCTHOE PEIIEHUE HEOJHOPOIHOTO YpaBHEHUA?

27. B uyeM COCTOMT METOJ BapHAlMK MPOU3BOJBHON TMOCTOSHHON (METOJ
Jlarpan»a) HHTErpUPOBAHUS HEOJHOPOAHOTO IMHEMHOTO YPABHEHHUS?

28. Kak wunterpupyercsa ypaBHeHue bepnymnu? B kakom ciydyae y=0 Oyner
0COOBIM perieHueM?

29. Ilpu kakom yciosuu JIY M (X, y)dx+ N(X,y)dy =0 sBnsiercs ypaBHEHHEM B

nonHbIX Auddepenuuanax? Kak HHTErpupyeTcss ypaBHEHHE B  IOJHBIX
nuddepenunanax?

30. B ueM COCTONUT METO MHTETPUPYIOLIETO MHOKHUTEIIS?

31. Kakoii Bua umeer ypaBHenue Kiepo? Kak HaxoxasTcs obmiee U 0ocoboe
pEelIeHns 3TOr0 YpaBHEHUA?

32. Yro Takoe OpPTOTOHAJIBbHAS TPACKTOPHs 3aJaHHOI'O CEMEWCTBAa KPWBBIX Ha
miockoctu? Kak cocrasnsiercst [IY ceMeiicTBa OpTOroHaIbHBIX TPAEKTOPUIA?

0) Kpumepuu oyeHUBAHUs KOMNemeHYull (pe3yi1bmamos):

0 GammoB — OTBET COACPKHUT OIMMOKH WM HET OTBETAa HA TCOPETHUCCKUU
BOIIPOC;

5 OajtoB — OTBET HE TOJIHBIM, UMEIOTCS HETOYHOCTH WIIM OTCYTCTBYET
JI0Ka3aTeJIbCTBO;

7 OamIioB — B OTBETE COJEPXKATCSI HECYIISCTBEHHbIE OIMMOKH WU
OTCYTCTBYET YaCTh JIOKA3aTEIbCTBA;

10 GanyioB — OTBET MOJHBIN, TPUBEICHBI JOKA3aTEILCTBRA.

6) onucaHue wKaivl OueHUBarusA.:

Bajusl OTMETKH
0-3 HEYJIOBJICTBOPHUTEIHEHO
4-5 YJIOBJIETBOPUTEIILHO
6-7 XOpOIIO
8-10 OTIIMYHO.

6.3 Memoouueckue mamepuanvt, onpeoenarouiue nPoOUeoypvl OUCHUBAHUS
3HaHUIl, yMeHUll, HAGLIKOE U (Ul) ONbIMA OeAMEeNbHOCMU, XapaKmepu3yrnujue
Imanst hopmuposanus Komnemenyuii

OneHka 3HAHUH CHEIUAIMCTOB IPOBOAUTCS C HCIOJB30BAHHUEM OaJTLHO-
PEUTHUHTOBOM OIEHKH MO TUCIHUILIINHE B COOTBETCTBUU ¢ [lonoxkeHnem o OamuibHO-
peUTHHTOBOM cucteMe oleHku noctxeHuid cryaeHToB KemlY (KemlY-MCK-
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[I1/1-6.2.3-2.1.6.-136 o1 26.06.2013).

MakcumanbHOE 4uciio 0ajuioB, KOTOPOE MOXKET HaOpaTh CTYACHT IO 3a4€THON
cucteme — 100. Kaxaplit Bua AesSTENBHOCTH, CAMOCTOSITEIbHBIC, KOHTPOJIbHBIE U
CEMECTPOBbIE PAOOTHI OIEHUBAIOTCS ONPEEICHHBIM 00pa30M:

— Jlexuuu, mpakTUYECKUE 3aHATHUS (HAIMYUE KOHCIEKTA JIEKIIMU U MPAKTUKyMa)

— 0,5 6ann kaxa0e 3aHsITHE.

— Pabota B aynuropun y 1ocku — 1 6ani 3a OTBeT.

— Brimmonnenune nomamnHux padot — 1 6amn kaxaas padora.

— CamocrosTtenbHas padoTa (TEOPETUYECKUE TUKTAHTHI, MPAKTUYECKUE 3aaHus,

nabopatopHsbie) — 2 Oaiia kaxzaas padora.

— CewmecTpoBast pabota —5 OayuThbHas OIICHKA 3a BHITIOJHEHUE PaOOTHI.

— KontposnbHas pabora - 5 OayuibHas OLIEHKA 32 BBIIIOJHEHHUE PaOOTHI.

[Tpu BBICTaBICHUM 3a4€Ta YIUTHIBAIOTCS CIICAYIONINE TTapaMeTPHhI:

1. PabGora crygeHTa B ayAWTOPUU U  BBINOJHEHUE WHIUBUIYAIbHBIX,
KOHTPOJIBHBIX, CAMOCTOSITEIbHBIX, JoMalHuX padot (oT 30 — g0 80 Gaios
JIOIYCK K 3a4eTy; Hike 30 0auioB CTYIEHT HE MOJIy4aeT JIOMYCK K 3a4eTy).

2. Teopernueckas u mpakTUYeCKas 4acTh 3a4€THOTO 3a7aHus (20 6aysoB).
HrtoroBasi oreHka 3auera BBICTABJISETCS Ha OCHOBAaHUU 2 TIapamMeTpOB

yKa3aHHBIX BbIlIe. MakcumanbHoe yucio 6amios 100.

OreHka 3a4TeHo:
«3aureHo» — 51 — 100 6an10B;
«HE 3a4TEeHO» - HIKe 51 Oamia.

CryzneHTy, npu chade 3adyera HEeoOXOJMMO TNOKa3aTh: TEOpPETHYECKas 4YacTb -
WCIIOJIBb30BAaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAyYHBIX JHUCLHMUIUIMH B
npodeccuonansuoit aestenbHoctH (I1K-4); mpakThueckass 4acTb - MPUMEHSTH
METOAbl MAaTEMATHYECKOTO aHaM3a M MOJCIUPOBAHUSA, TEOPETHUUYECKOTO U
skcriepuMenTansHoro uccnefaoanus (I1K-4). Ecnau crynent npomycTun 3aHatue,
OH MOXET €ro «orpaboTaTb» - TMPUNUTH C BHIIOJHEHHBIM 33JaHUEM K
IIPETNOIABATEIO B YaChl KOHCYJIBTALIUN.

7. TlepeyeHb OCHOBHOIl M [ONOJIHUTEJBLHOW Y4eOHOH JIMTepPaTyphl,
HEe00XO0AMMOi1 115l OCBOCHUS TUCUUILTHHBI

a) OCHOBHAas JiUTeparypa:

1. duddepeHunanbHbple 1 HHTETpAIbHbIE YPaBHEHUSI, BApUALIMOHHOE UCUUCIICHHE
B npuMepax M 3aaaydax [Tekct] : yueb. mocodue / A. b. Bacunwesa [u ap.]. - 3-
e us., uctp. - CII0.: Jlanb, 2010. - 429 c. (26 3k3.)

2. Hemuposuu, bopuc IlaBnoBuu. Juddepennuanbusie ypaBHeHus [Tekcrt]:
yuebHoe mocobue / b. II. Jlemunosuu, B. II. MogecTtoB. - 3-¢ u3m., cTep. -
CII6.: Jlans, 2008. - 276 c. (51 3k3.)

3. MarseeB, IlaBen HukomaeBuu. Jlekuuu 10 aHAIUTUYECKOW TEOPHUH

nuddepennuansubix ypapHeHut [ Tekct]: yuebHoe mocobue / I1. H. Matsees. -
CII6.: JIanb, 2008. - 330 c. (27 3K3.)

0) JOMOJHHMTEJbHAS JUTEepaTypa:
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1. ®ununmnos, Anekcen denopoBUY.
COopuuk 3ama4 no auddepeHnuanbubiM ypaBHeHusM [Tekcr] : [cO. 3amau amns
By30B]| / A. ®. ®ununmoB. - MockBa ; VbkeBck : PerynspHas u XxaoTuueckas
nuHaMmuka, 2005. - 175 c.

2. Marsees, Huxkomnain MuxainoBuy.
Meroabl HMHTErpUpOBaHUS OOBIKHOBEHHBIX Jud(epeHlnanbHbIX ypaBHEHUN
[Tekcr] : yueO. mocobue / H. M. MarBees. - 5-¢ uzn., non. - Cankr-IlerepOypr :
Jlans, 2003. - 832 c.

3. Onbcrousbl, JleB OpHeCTOBUY.
OO6bikHOBeHHBIE nubdepeHInanbubie ypaBHeHus [Tekcr] : yueOHUK A7t By30B /
JI. . Onbcronsi. - Cankt-Ilerepoypr : Jlans, 2002. - 218 c.

4. Juddepenunansupie ypaBHeHus [Tekcrt]| : yueb.-MeToa. mocodue [1o Kypcey
"Tuddepenunansupie ypaBHenus"]. Y. 1 / Kemeposckuii roc. yH-T, Kadenpa
BbICIIe MaTteMatuki ; [cocT. E. B. AnTpomnosa]. - Kemepono : Ky3baccBy3usnar,
2007. - 43 c.

5. [TouTtpsirun, JleB CeMeHOBHUY.

Oo6nikHOBeHHBIE MU Pepennranbubie ypaBuenus [Tekct] / JI. C. Ilontpsarus. - 6-

e u3. - xeBck ; MockBa : PerynsipHas u xaotnueckas nuHamuka, 2001. - 396 c.

6. [IeTpoBckui, HBan ['eopruesuny.
Jlexuuu Mo Teopuu OOBIKHOBEHHBIX TUDPepeHIralbHbIX ypaBHeHUH [Tekcr] :
yue0. 11 Mmexanuko-mar. ¢ak. u yu-toB / W. I'. IlerpoBckuid. - 7-e u3A., ucmp. -
M. : U3n-Bo MockoBckoro yH-Ta, 1984. - 295 c.

8. IIEPEYEHb PECYPCOB HMH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOMN
CETH "UHTEPHET" (JAJIEE - CETb "WHTEPHET'), HEOBXOJIMMBIX JJISI
OCBOEHMUS JUCIHHUIIIUHBI

http://sinncom.ru/content/reforma/index1.htm (10.08.16) — cnenmnamu3upoBaHHBI
oOpazoBartenbHbIN mopTan « HHOBaIIMK B 00pa30BaHUI;

http://www.mcko.ru (10.08.16) — MocCKOBCKHif IIEHTp KauecTBa 00pa30BaHUs;
http://elibrary.ru/defaultx.asp (10.08.16) — nHayuHas 3JeKTpOHHas OMOIHOTEKA
«Elibraryy;

http://www.mailcleanerplus.com/profit/elbib/obrlib.php (10.08.16) — snekTponHas
OnOIMOTEKA;

www.lib.mexmat.ru/books/41 (10.08.16) — snekTpoHHas OMOIMOTEKAa MEXaHUKO-
MateMatuyeckoro (akynprera MI'Y;

www.edu.ru/db/portal/spe/index.htm  (10.08.16) —  dencpanpHBIi  MOpTAN
poccuiickoro oopa3oBaHusl.

9. METOANYECKHUE YKA3ZAHUS 1151
OBYYAIOIIUXCS TI0 OCBOEHUIO JTUCLUTIINHBI

MeTtoauyeckue ykKa3zaHMsi TIO W3YyYEHUIO TUCIUIUIMHBI TPEACTABIISIOT
co00if KOMIUIEKC pEKOMEHAAMA M Ppa3bsCHEHUH, MO3BOJIOMIUX CTYACHTY
ONTUMAaIBHBIM 00Pa30M OpraHU30BaTh MPOIIECC U3YUCHHS JAaHHOW JUCIUILTUHBIL.

Mertoauka wu3ydeHuss MaTepuasa (Ha dYTO HeoOXoauMMoO oOpalaTh
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BHUMAaHME NPU U3YUEHUU MaTEpHUaa):

1) mepBUYHOE YTEHHE OJJHOTO Maparpada TEeMBbI;

2) TOBTOPHOE YTEHHUE ATOTO K€ maparpada TeMbl ¢ GPUKCHPOBaHHEM Haubolee
3HAYUTENIBHBIX N0 COAEPIKAHUIO YacCTell;

3) mpopaboTka MaTrepuana JaHHOTO naparpada (TepMHHOIOTHYECKHI CIIOBaph,
CJIOBaphb NEPCOHAINI);

4) Tocie Takoro MPOXOKACHUS BceX mMaparpadoB OIHOW TEMBI, MOBTOPHOE
(TpeTmii pa3) ureHue naparpadoB 3Toil TeMbl ¢ (PuUKCHpoBaHUEM Hambosee
3HAYUTEIBHBIX IO COAEPIKAHUIO YaCTEN;

5) TpoXoXICHHE TPEHUPOBOUYHBIX YIPAKHEHUI IO TEME;

6) TPOXOXKIACHUE TECTOBBIX YIPAXKHEHUH 10 TEME;

7) BO3Bpar K maparpadaM JaHHOH TeMbI [T pa3dopa TeX MOMEHTOB, KOTOPBIE
ObLIM OmpeaeneHbl Kak CIOXKHBIE MPU MPOXOXKIACHUU TPEHHUPOBOUHBIX U
TECTOBBIX YIPAKHEHUH I10 TEME;

8) mocine TPOXOXKIEHHS BCEX TEM pasJlielia, 3aKpeIUICHHE IPOIICHHOTO
MaTepuajia Ha OCHOBE pELIEHUs 3a/1ay.

MeTtoauyeckue peKOMeHAANMH 110 BHINOJIHEHUI0 HHIAMBUAYAJbHBIX padoT
B cemectpoBoii paboTe [OMKHO OBITH OTPaXEHO TMOJHOE pELICHUE
IPEJIOAKEHHBIX 3a/1a4 CO BCEMH NMPOMEKYTOUHBIMU BBIKJIAJIKAMU U MOSCHEHUSIMU
(1 BBISBICHMUS MPABUIBHOCTM MOHMMAHMS CTYIAEHTOM Matepuaina). Ecmu
CTYACHT JAeT TOJIBKO OTBET 0€3 peIleHuH, TO 3a7aua CYUTACTCS HE BHITIOJTHEHHOM.
CemectpoBass pabora nOKHA OBITh OQOPMIIEHA AaKKypaTHO C SICHBIM
usnoxkeHuem perieHus. O0beM paboTel He periamentupyercs. [lo oxoHuaHum
HAIMCaHHWsI CEMECTPOBOM pPabOTHl M YCTpPaHEHHS CTYACHTOM BCEX 3aMeuaHuit
npernoiaBaTess MpeArnoaraeTcs ee 3almra.

MeTtoauyeckue peKOMeHJAANMH MO BBINOJHEHHI0O CAMOCTOSITEIbHOM
padoTHhI.

[lenbto caMOCTOSTENbHOM pabOThl CTYAEHTOB SIBISIETCS, Ha Oa3e aHanusa
COBPEMEHHBIX MOJXOJO0B K TEOPUH M MPAKTUKE, NOOUTHCS BCECTOPOHHETO MU
rJIyOOKOTO MOHUMAaHUSI METOJI0B AU(depeHITUATBHBIX YPABHEHUM.

HayuuThCcsi MCHONIB30BaTh MOJYYEHHBbIE 3HAHUSA ISl pa3pabOTKU CIIOCOOOB
yIpaBiIeHUs U MPeoO0pa3OBaHUA XUMHUECKHUX TIPOILIECCOB, SIBICHUW U CHCTEM.
CraBUTCS Takke IIeNb 3aKpEIJICHUST YMEHUW COCTaBJICHUS  JIOTMYECKH
O00OOCHOBAaHHOTO  CTPYKTYpPUPOBAHHOTO  WB3JIOKEHUS  TEMbI, KPUTHYECKOTO
BOCTIPUATHS JIUTEPATYPHI, POPMUPOBAHUSI COOCTBEHHON TO3UIIMH MO M3y4aeMOMY
BOTIPOCY, apryMEHTAaIllid €€ Ha OCHOBE (PAKTHYECKOro MaTepuaia, B HUTOre -
npUOOpPETEeHHs] HABBIKOB CaMOOOpa30BaHus.

CTyneHTsl, JJIsl AOCTATOYHOTO OCBOCHHS TEOPETHUECKOTO MaTepuana o
muctumnHe «AuddepeHnnanbabie ypaBHEHUSD) TOJKHBL:
—  O3HAaKOMUTKCS C MEPEUHEM BOMPOCOB, YKa3aHHBIX B TEME U U3YUUTh UX
M0 KOHCIIEKTY JIEKIIUH C YYETOM MTOMETOK B KOHCIIEKTE;
—  BBIOpaTh HMCTOYHUK M3 CIHUCKA JUTEPATyphl, €CIM MO JAaHHOW Teme
HEJO0CTAaTOYHO MaTepuasa B KOHCIIEKTE JICKIUH;
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—  IpPOBEpPUTH IIOJYYEHHBIE TEOPETHUYECKHE 3HAHUA C [OMOILBIO
IPOMEKYTOUYHBIX KOHTPOJIBHBIX padoT.

10. IIEPEYEHb WH®OPMAIMOHHBIX TEXHOJOIWI, WCIOJB3YEMbBIX IIPU
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O IIPOLHECCA 1O JUCHUIIJIMHE,
BKJ/IIOYASI NIEPEYEHb INTPOI'PAMMHOI'O OBECIHEYEHHUA U MH®OPMALIMOHHBIX
CIIPABOYHBIX CUCTEM (HPI/I HEOBXOI[I/IMOCTI/I)

1. Jlekuum ¢ NpUMEHEHHWEM MYJIbTUMEAUNHBIX MaTEPHUAIOB, MYJIbTUMEIUITHAS
ayJIUTOpUS.

2. Ilepedenp 00pa30BaTEIBbHBIX TEXHOJOTHUHA, UCIIOIB3YEMBIX MPU OCYIIECTBICHUH
o0pa3oBaTenLHOTO TMpoIecca MO AWCIUIUIMHE B aKTUBHOW M WHTEPAKTUBHOMN
dopmax:

® leKyus (6600Has, 0030pHas, PenpoOyKmueHO-UHPOPMAyUOHHAA,
3aK10YUmMenbHan) - 1e1eco00pa3HOCTh TPAJAUIMOHHON JIEKIIUU COCTOUT B
pEIIeHUH CIEIYIONINX 00pa30BaTEIbHBIX M Pa3BUBAIONIMX 3a/lay Kypca: MoKa3aTh
3HAUYUMOCTh  Kypca 1 MnpodeCCHOHAIBHOTO  CTAHOBJICHHS  OyIyIIero
CIEIUANIMCTA; TMPEACTAaBUTh JIOTMYECKYI0 CXEMY H3YyUYEeHHUs MPEJCTaBICHHOTO
Kypca; chopMUpOBaTh MOTHUBAIMIO CIEHHUAIUCTOB HA OCBOEHHUE Y4e€OHOTO
Marepuala; CBs3aTh TEOPETUYECKHM MaTepuan C TMpakTUKOW Oymyuiein
npoeCCUOHATIBHON JIESITEILHOCTH; TPEJICTAaBUTh HAYyUYHO-TIOHATHUIHYIO OCHOBY
M3y4yaeMOW TUCHUIUIMHBI, CUCTEMAaTU3UPOBATh 3HAHUS OaKajaaBpOB MO M3y4aeMoOu
npoOJieMe; pacIIMPUTh HAYYHBIM KPYro3op OakaiaBpa Kak Oyayliero creruanmucra
U T.J.;

® jleKyusa-0eceda - O3BOJSIET YUYUTHIBATH OTHOUIEHUE CIEIUAIMCTA K W3y4aeMbIM
BOIIPOCaM, BBISIBJISITH MPOOJEMBI B MPOIECCE UX OCMBICICHUS, KOPPEKTUPOBATH
JIONyCKaeMbl€ OLIMOKH U T.]I.;

® leKYUA-OUCKyccus - TPEJICTABISET OpraHu3alyi0 JIUajoroBoi  (HOpMBbI
oOydeHus, co3Jaromel yciaoBus i1  (POPMUPOBAHUS OIEHOYHBIX 3HAHHM
OakanaBpoB, OOYCIOBIMBAIONIMX MPOSBICHUE WX MPO(PECCHOHATBHON TMO3HUIINH
Kak Oyaymiero crnenuanucta; (GOpPMHpPYETCS  YMEHHE  BBICKA3blBaTh U
apryMEHTUPOBATh JIMYHYIO TOYKY 3PEHUS; pa3BUBAETCA CIIOCOOHOCTH K
TOJIEPAHTHOMY BOCHPHUSATUIO UHBIX TOYEK 3pEHUS U T.1.;

® (M032080U wWIMyYpM)» - METOJ KOJUICKTUBHOTO TEHEPUPOBAHUS HUIEH U UX
KOHCTPYKTHUBHAs MPOPadOTKa TMPH PEIICHUH MPOOJIEMHBIX 3a/ad MpeJIoiaraet
CO37aHME YCIIOBUW IJisi Pa3BUTHS YMEHUW BBIpaXaTh COOCTBEHHBIC B3TJISIIBI,
paboTaTh BO B3aMMOJICUCTBUH C IPYTUMU JIOJIBMU U T.JI.;

® leKyusa ¢ pazboopom KOHKPEMHBIX CUmMyayuil — TPEANOoaraeT BKIIOYEHUE
KOHKPETHBIX  CHUTyallMi,  OTpaxkaromux  mnpobjieMbl  IpodeccruoHaTIbHON
JEATEIIBHOCTH;, CO3/1a€TCsl CUTYaIlMsl, TO3BOJISIONIAsT «IIEPEBO MO3HABATEIBLHOIO
WHTEpeca Ha YPOBEHb MPOPECCUOHATIBHOT0; aKTUBU3UPYETCS BO3MOXHOCTh 3aHSTh
npodeCCUOHANIBHYIO  TO3UIIMIO, Pa3BUTh YMEHHMS aHalu3a, CPaBHCHUS U
0000111eHN;

® pazpadomkKa npPoOpamm ucc1e006anus — TPEANOJIaracT pa3BUTUE YMEHMI
CUCTEMHO IMPEICTaBUTh MIPOrPaMMy U3yUYEHUSI MATEMATUYECKUX IMOHITHUM;
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® mpeHuHZ TIO WCIOJB30BAHUIO METOJOB HWCCIEAOBAHUS TIPH HM3YYCHHUH
KOHKPETHBIX MPOOJIEM MaTeMaTHKH — OTPabaThIBACTCS] YMEHUE M HABBIKH PEIICHUS
MaTEeMaTUYECKHX 33J1a4d ¥ TIOCTPOCHHS MAaTEMaTHIECKUX MOICTICH;
® pepnekcua - o0ecClEUMBACT CaMOaHAIU3 U  CAMOOILICHKY JIOCTHXKEHHS
PE3YIIbTAaTOB MMO3HABATEIHLHOU JCSITEILHOCTH.
11. ONMMCAHUE MATEPUAJBHO-TEXHUYECKOU BA3bI, HEOBXOJIUMOM JJIsA
OCYUIECTBJIEHUS OBPA30OBATEJLHOI'O MPOILIECCA IO JUCHMUIIJIMHE

[Ipn mnpoBeAeHUU JEKIIMOHHBIX W CEMUHAPCKUX 3aHATHM HCIOIb3YIOTCS
MYJIbTUMEIUMHBIE CPEJCTBA, KOMIMBIOTEPHBIE KJIACChI, MHTEPAKTUBHBIE IOCKH, a
TaK ke KJacCH4YecKoe yueOHoe 000opyAoBaHue: KAOUHET METOJUKH MPErogaBaHusl,
000pyIOBaHHBINA TOCKON, MHCTPYMEHTAMH, Pa3aTOYHBIM MaTeprUaaoM, YIeOHOU H
METOANYECKON JINTEPATYPOU, IEPUOANIECKON JINTEPATYPOU 11O MTPEAMETY.

Jlns mpoBeneHUs] 3aHATUM JIGKIIMOHHOTO THIA TpeAJiararoTcsi HaOOphI
JIEMOHCTPAlIUOHHOTO ~ 00Opy/IOBaHUST W y4eOHO-HArJSIAHBIX  TOCOOWUi,
o0ecrnieunBaOIIMe TEMaTUYECKUE WILUTIOCTPAIIMH, COOTBETCTBYIOIME paboueit
nporpaMme JUCIUTIITUHEI.

[TomenieHust uisi caMOCTOATENBHON pPAaOOThl OOYYAIOIIUXCS OCHAIICHBI
KOMITBIOTEPHON TEXHUKOW ¢ MoJAKiIoYeHreM Kk cetu "MuTtepHeTr" u obecrieyeHuemM
JIOCTYTIA B AJICKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpely OPTaHU3aIUH.

Conepsxanue yaeOHOM AUCIUIUIMHBI IPEJICTABICHO B ceTH MHTEepHeT.

Hayunas onoInoTeKa KemIY oOJazaer JIOCTAaTOYHBIM VIS
00pa30BaTeILHOTO MPOIIECCa KOJIUYECTBOM IK3EMIUISIPOB YUEOHOU JUTEPaTyphl U
HEOOXOJAMMBIM MHHMUMYMOM TE€PUOJUYECKUX W3JIaHUM JJII  OCYIIECTBICHUS
METOJMYECKOTO U HAYyYHO - MCCJEA0BATEILCKOTO Mpolecca. FIMeroTcsi OCHOBHbBIC
OTCUECTBEHHbIC aKAJEMUUYECKHE U OTpacjieBble HAay4yHbIE U METOJIUYECKHUE
KypHaJIbl, KAOUHET METOJIUKHU MPETNoIaBaHus MaTEeMaTUKH, OCHAIICHHBIA y4eOHO-
METOAMYECKON JTUTEPATYPOU U CPeICTBAMHU OOyUEHHUS.

DJIEKTPOHHO-OMOIMOTEYHbIE  CHCTEMBI  (DJIGKTPOHHass  OMOJIMOTEKA)
u3narenbcTBa «Jlanb» u «YHuBepcuTerckas OuOnmoreka online», 3leKTpoHHAas
nH(dOpMAITMOHHO-00pa3oBaTeibHas cpejia 00eCneyrnBalOT OJHOBPEMEHHBIN JOCTYII
HE MeHee 25 MPOIIEHTOB 00yYarouuXcs Mo MporpaMmMe CreruainuTeTa.

12. UHBIE CBEJEHUS U (UJIX) MATEPUAJIBI

12.1. Ocobennocmu peanuzayuu OUCUUNIUHBL 0714 UHBAIUOO8 U JIUY C
02PAHUYEHHBIMU 803MOHCHOCHAMU 300P08bA

OOyuenne 00yJaronuxcsi ¢ OrPaHMYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbS TIO
JUCLIMIUIMHE  OCYIIECTBIIIETCS HA OCHOBE 0O0pa3oBaTelbHBIX IPOTPaMM,
pa3paboTaHHbIX (PaKyJIbTETOM U aJalNTUPOBAHHBIX [JIsi OOYYEHHUS YKa3aHHBIX
oOydJarommxcs.

OO6yuenue 1o oOpa3oBaTEIbHON MPOTPaMME WHBAIUIOB M OOYYaIOIIUXCS C
OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 37I0POBbSl OCYIIECTBIISIETCS (PaKylIbTETOM C
Y4€TOM  OCOOCHHOCTEH  MCUXO(PU3MYECKOTO  Pa3BUTHS, HUHAMBUIYATbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbSI TAKUX 00yUYaIOIIINXCS.
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Y4eOHO-MeTOIMYECKass JOKYMEHTAlMs MO JUCUUIUIMHE MpeaycMaTpUBaeT
npopabOTKy JEKIMOHHOIO MaTepHasa 1 BbIIIOJIHEHUE UHANBUIYAJIbHBIX 3aJIaHUH C
UCIIOJIb30BaHUEM YUYEOHO-METOJUYECKMX MAaTEpUaJIOB JUIsl CAMOCTOSITEIBbHOU
paboThl 00YyYAIOIIKXCS 110 AUCLHUIIINHE.

CocraBurenb JO1eHT, K.¢.-M.H. B.I'. bopucor
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Maker pabouedi TporpaMmbl AUCIUIUIMHBI (MOIyssi) pa3paboTaH B
COOTBETCTBUM ¢ TMpukazoM MunoOpHayku Poccun ot 19.12.2013 Ne 1367,
0J100peH Hay4dHO-MeToAaudeckuM coBeToM (mpotokon Ne 8 ot 09.04.2014r1.) u
yTBEpK/IeH MpHKa3oM pektopa oT 23.04.2014 Ne 224/10.

Maket 0OHOBIIEH ¢ MOMPABKaMU B YaCTU MOJNKUCEN HA TUTYJILHOW CTpaHUIIE,
n.3 pgoOaBiieHa CTpOKa JJid YyKa3aHWs 4YacoB, MPOBOJUMBIX B aKTUBHOM U
WHTEPaKTUBHON (opMax oOyueHus, nobasieH 1. 12.1 OcoOeHHOCTH peanu3aluu
JTUCITUTUIMHBI 1711 HHBIUJIOB U JIUIT C OTPAHMYCHHBIMU BO3MOKHOCTSIMH 37J0POBBS
(mporoxkon HMC Ne 6 ot 15.04.2015 r.), yTBEpKI€H NPUKA30M PEKTOPA.
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