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1. Mecro aucuuninHbl B cTpyktype OOII
JucuunianHa oTHOCUTC K 00s3aTenbHoi yactu. Kox gucuummael 51.0.10

Ne MecTO IMCHUIUIMHBI B Y4e0HOM CTraHaapTHBIA TEKCT JJIS ABTOMATHY€CKOI0
Bapu IJIaHe 00pa30BaTeIbHOM 3anoHeHus B KOHCTpykTOpe PII/I
aHTa MPOrpamMMbl
1 brmox 1. Jucrumumnel (Momxynu) | JucuurmmHa b1.0.10 «Inddepennmansueie
OO0s3aTenbpHas 9acTh ypaBHEHUs» OTHOCHUTCS K oOs3arensHOM dactu OOII
HampaBieHuss noAarotoBku  01.03.02  Ilpuxiaonas

mamemamura u qu)OpMamuKa».

2. Inanmpyemble pe3y/bTaThbl 00y4eHHs MO JUCIHUIJINHE, COOTHECEHHBbIE C MVIAHUPYEMbIMHU
pe3yJbTaTaMHi 0CBOeHHs 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIIUSIMUA U MHAUKATOPAMH
JOCTHKEHUS] KOMIIETeHLM)

ILiaHupyemble pe3yJbTaThl 00y4eHHsI N0 JUCHHUILTHHE (MOAYJII0), B
COOTBETCTBHHU C HHIHKATOPOM JOCTHIKEHHUSI KOMIETEHIHU

BUJIOB
po¢eCCHOHATBHOM
JEeATeITbHOCTH

HNuaukartop HaunmeHnoBanmue
dopmupyemble JOCTUKEHUS PesybTaThI 06y uenus OLIEHOYHOT' 0
KOMIeTeHUnHu (Ko, KOMIeTeHuu * o cpeacTBa
coJepKaHue (xoq, coneprxanue 110 AncHunnme
KOMIIETEeHLMH) WHAUKATOPA)
YK-1. Cniocoben YK-1.1. 3naer 3HaTk: cobecedosaniue
OCYHICCTBJIAITDH IIOUCK, TIPUHIUIIBL c60pa, — METOAbI, OCHOBAHHBIE HA c60pe, aHaJIn3e
KPUTHYECKUH aHAIN3 U | 0TOOpa 1 0000IeHNs Y UHTEPIPETALMHA HAYIHBIX TaHHBIX;
CHHTE3 HH(OPMAIHH, uHpopManuu — OCHOBHBIE NIPUHIHUIIBI, (DAKTHI, TIOHATHS,
MIPUMEHSTh CUCTEMHBIN AHATNTUICCKUE 1 YUCICHHBIE METO/IBI,
MOAXOJ AJISL PELLEHUS M3yvyaemble B IUCUUIUIHHE.
IMOCTaBJICHHBIX 3a7ad
YK-1.2. Ymeer VMeTh:
COOTHOCUTH — MHTEPIIPETUPOBATh HOBYIO HH(OpPMALUIO Konnoxsuym
Pa3sHOPOMHLIE ABICHUA M | B peAMETHON 00IacTH;
CHUCTEMATU3HPOBATh UX B — CTpOUTH HpQCTef/'m_[He MAaTEMAaTHUUYECKUE KOHmpO]lea}Z
pamMKax U30paHHBIX MOJIECJIM U MCCJIeA0BAaTh UX; paboma

— JIOKa3bIBaTh paHee N3yUYeHHBIE B paMKaxX
JUCTIATUIMHBI MaTeMaTHIECKUE YTBEPIKICHHUS;
— pewaTh MaTeMaTudeckue 3agauu Y —

JUHEHbIe TIepBOTo NopsiaKa, bepHysu,
PuxatTi, 0oIHOPOAHBIE, B IOJHBIX
muddepenunanax, nuneitasie JIY n-ro
MOpsAJIKa U JINHEHHbIe cucTeMbl. A Taioke 1Y,
KOTOpEIC, TPEOYIOT HEKOTOPOit
OPUTMHAJIBHOCTH MBIIIJICHHUSL.




YK-1.3. Umeer
HNPaKTHYECKUI OIBIT
paboTsI ¢
MH(OPMaMOHHBIMU
MCTOYHHUKAMH, OTIBIT
Hay4HOT'O ITONCKa,
CO3IaHMs Hay4HBIX
TEKCTOB.

Bnanets:

— TEPMHHOJIOTUCH TIPEMETHOM 00JIaCTH;

— MPUHIUIIAMH TOCTPOCHHUS U BHIOOPA
3(h(HEeKTUBHBIX METOJOB PEIICHUS U
MHTEPIPETALUH PE3yIbTATOB;

— HaBBIKAMH NOMCKa UH(OPMALIUH B
paMKax npeMEeTHON 00JIacTH B CETH
WHTepHET U IpyriX HCTOYHHUKAX;

— HaBBIKAMH UCITIOJIb30BAHHS
YHHUBEPCAIbHBIX MATEMATUYECKUX MMAKETOB
JUISL BBITIOJTHEHUS! JUIs1 HCCJIEIOBAHUS
JUHAMHAYECKUX MOJCIICH;

— HaBBIKAMH MHTEPIPETAIIUN PE3yJIbTATOB
YHCJICHHOTO MCCIICAOBAHUS TUHAMHYECKHX
cucteM U nudhepeHnnabHbIX YpaBHEHNU;

— HaBBIKAMH MaTEeMaTHYECKOTO
MOJICITUPOBAHHMS [T HECTIOKHBIX
JIMHAMHYIECKUX CHCTEM.

cobecedosarue

OIIK-1: Criocoben
MPUMEHSTD
(yHIaMeHTaIbHBIC
3HAHWUS, TOJTYICHHbIC B
obnactu
MaTeMaTU4ECKUX U
€CTECTBEHHBIX HAYK U
HCIIOIL30BaTh UX B
npo¢eCCUOHATBHOM
JCATCIIBHOCTHU

OIIK-1.1. O6nanaer 3HaTh:

(byHIaMeHTaTbHBIMU — OCHOBHBIE (DAKTHI U3 MATEMATHYECKOTO Cobecedosanue
3HAHHUSAMH, aHaM3a, FTeOMETPUH U aareOpbl U IPYrux

TIOJTy9E€HHBIMH B OOJIACTH | NUCHMILIUH, HA KOTOPBIE OIUPAETCS H3YYECHHE

MaTEMATUYECKHUX U JucIUIUIHHBL «J{nd depeHiuanpabie

€CTECTBEHHBIX HAYK ypaBHEHHUS»

OIIK-1.2. Ymeer Konnoxeuym
UCIIOJIb30BaTh VYmerts:

d)yHHaMCHTaHBHBIe — MIPUMEHATH 0a30BBIC 3HAHUS Koumponvnas
3HaHUA B €CTECTBEHHBIX HAyK, MATEMAaTHKHU U paboma
npodeccnoHaIbHOM HH(GOPMATHKU

JIeATENIbHOCTH, — pelath OCHOBHBIE TUIIBI

OCYLUECTBIATH BHIOOP InddepeHnnanbHeIX ypaBHEHHI

METOJIOB PEIICHHUS 3a/1a4

npodeCCUOHATBHOM

JACATCIIBHOCTH HA OCHOBC

TEOPETUUECKUX 3HAHUM

OIIK-1.3. UmeeT Cobeceoosanue

MPaKTUYECKUH OTBIT
NPUMEHEHHUS
(dyHIaMeHTaTbHBIX
3HAHUH, TOJYYEHHbBIX B
obnactu
MaTeMaTUYECKHX U
€CTECTBEHHBIX HAYK B
npogeCCUOHATBHOM
JIeATEIIbHOCTH.

Bnagets:
— MaTeMaTHYE€CKUM MBIIIICHUEM,
MaTeMaTU4eCKOl KylIbTypoii;
CHOCOOHOCTBIO YTOYHHTb, EPECIIPOCUTD,
3aJaTh BOIIPOC HA TEMY MPeIMETHOI o0nacTu;
OCHOBHBIMH IIpHE€MaMH IIPOBEACHUS
MaTEMaTHYECKUX I0KAa3aTeIbCTB

3. CTpyKTypa H coJepKaHue TUCUUIIMHBI

3.1. TpyaoeMKOCTb JUCHUNJIMHBI




Ounas popma 00yUeHHs
O0mas Tpy10eMKOCTh _7 3ET
Yacos no yyeOHOMY IIaHY 252
B TOM 4YHCJIe
ayIMTOPHbIE 3aHATHS (KOHTAKTHasi padora): 163
- 3AHATUA JEKIUOHHOI0 TUIIA 64
- 3AHATHA CEMHHAPCKOI0 THUIIA 64
- 3aHATHSA J1a00pPaTOPHOIO THIIA 32
- Tekymuii koHTpoab (KCP) 3
caMocTosiTeIbHAsA padoTa 53
IIpomexyTouyHas aTTecTanus — 3a4eT, IK3aMeH 36

3.2. Conepxxanue QM CHUNTHAHBI

B tom uncne
KoHnTakTHast padora (pabdoTta Bo g
B3aUMOJIEHCTBHH C S
npenojaaBareJieM), 4yacbl. 13 HuX 8 5
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Tewma 1. BBeneHue: nmpumMepsl U 3a1a4H, MPUBOIAIITHE K
muddepenunansHpM ypaBaeHusM (1Y) 6 2 2 - 4 2
Tema 2. IV nepBoro nopsiika, HHTETpUPyEMBIE B 34 10 10 6 26 8
KBaJ[paTypax
Tema 3. 1Y nepBoro nopsika, He pa3pelieHHbIC 12 4 4 ) 3 4
OTHOCHTEJIbHO MTPOU3BOHOM
Tema 4 MaTeMaTHYCCKHE MOJICIN ICTCPMUHHPOBAHHBIX
SIBJICHUH. 18 4 4 6 14 4
Tewma 5. JIuneiiusie 1Y n-ro mopsiaka 14 6 4 10 4
Tewma 6. JIuneiinasie 1Y n-ro mopsiaka ¢ MOCTOSHHBIMU 23 6 ] 4 13 5
KodQpUIneHTaMHI
Texymwmii konTpois (KCP) 1 1
IIpoMe:kyTOUHAsI aTTeCTALUA —3a4eT
Hroro 3a III cemecTp 108 32 32 16 81 27
Tema 7. Cuctemsl nuHelHbIX 1Y nepBoro nopsaka 23 8 6 4 18 5
Tewma 8. JIuneitnsie cuctemsl 1Y ¢ IOCTOSHHBIMA 23 ] 6 4 18 5
KodhpumeHTaMu
Tema 9. CymiecTBOBaHHE M €TUHCTBEHHOCTD PEIICHHI 13 4 4 - 8 5




Tema 10. ABTOHOMHBIE CUCTEMBI. 24 6 10 4 20 4
Tema 11. YcroitunBocTs 1o JIsmyHOBY 16 4 4 4 12

Tema 12. TlepBble uHTErpabl 7 2 2 - 4 3
Texyuuii KOHTPOJIb 2 2
IIpoMe:kyTouHasi aTTeCTAllUA — IK3aMeH 36

Hroro3a IV cemectp 144 32 32 16 82 26
Hroro 3a rox 252 64 64 32 163 53

[IpakTuueckue 3aHATUS (CeMUHAPCKUE / Ta0OpaTOPHBIE 3aHATHS) OPraHU3YIOTCS, B TOM YHCIIE
B (opMe MpakTHUYECKOH MOJArOTOBKH, KOTOpas MpeaycMaTpuUBaeT ydyacTHe OOydJarommxcsi B
BBIMIOJIHEHUM  OTACNBHBIX 3JEMEHTOB paboT, CBs3aHHBIX C Oyaymeidl npodeccnoHaIbHOM
NEeATEIbHOCTBIO.

Ha mpoBeneHre mpakTHUECKUX 3aHATHH (CEMUHAPCKUX 3aHATHI/TaO00paTOPHBIX 3aHSATHIA) B
(dhopme MpakTUIECKO# TMOATOTOBKH OTBOIUTCS 64/32 daca.
[IpakTHyeckast MOArOTOBKA HAaNpaBJeHa Ha (JOpMUPOBaHHE U Pa3BUTHUE!

- MPAKTHUYECKUX HABBIKOB B COOTBETCTBUHU ¢ npoduieM OIl: nnTepnperanuu pe3ynbTaToB
YHUCIEHHOTO UCCIIE0BAaHUS IMHAMUUYECKUX CUCTEM U TP PepeHIMaIbHbIX yPaBHEHUI; HABbIKAMU
MaTEeMaTHYECKOTO0 MOJICITMPOBAHUS JJIS1 HECIIOKHBIX TUHAMHYECKUX CUCTEM, IIPOBEICHUS
MaTeMaTHYECKUX TOKa3aTeIbCTB.

- xomnerenuuii — YK-1; OIIK-1.
Tekymmii KOHTPOJb YCHEBAEMOCTH peanusyercss B (opMax ONpPOCOB Ha 3aHATUAX
CEMHUHApPCKOIo THIIA, JaOOpaTOPHOIO THUIA, KOJUIOKBUYMax

4. YueOHO-MeTOAUYECKOE o0ecevYeHrne CAMOCTOSITeIbHON Pad0oThI 00y4al0IMXCS

Hwxe mpuBOIATCS BHIBI CaMOCTOSTEIHLHON pabOTHl CTYJEHTOB, MOPSIOK MX BBITIOJHEHHS U
KOHTPOJIS, TPHUBOJIUTCS Y4eOHO-METOAMUYECKOE OOECTeUeHUE CaMOCTOSTeTbHOW paboThl MO ee
OT/ACJIBHBIM BUJIAM U pa3jieiaaM JUCLHUIUIUHBI.

Buabl camocTosiTeIbHOM Pad0ThI CTYAE€HTOB:
e popaboTKa TEOPETUIECKOro MaTepraia JeKIIMOHHBIX 3aHATHIA,
o IIOATOTOBKA JOMAIITHUX BaI[aHI/Iﬁ K Haquo-npaKTqucng 3aHATUAM,
o IIOATOTOBKA K BBIITOJIHCHHUIO ITMCHbMCHHBIX KOHTpOJII:HI:IX pa60T;
® [OATOTOBKA K MPOMEXKYTOYHOM aTTecTaluu B (hopMe 3aueTa Uil IK3aMeHa

4.1. IlpopadoTKa TEOPETHYECKOr0 MATEPHAJIa JeKIIMOHHBIX 3aHATHI

BrinonHseTcs caMOCTOATENBHO C UCIOJIB30BAHUEM JIEKIIMOHHBIX MAaTEpPUAIOB U MaTE€pUasOB,
pa3o0paHHBIX B TUTEpaType (CIUCOK 0053aTeNbHOM U JONOIHUTEIBHOM JTUTEPaTyphl TPUBOAUTCS).

KoHTposnb BBINONIHAETCS TakKe B BUJE KOJUIOKBUYMA, KOTOPBI NMPOBOAUTCS B Hayaie 3-ro
cemectpa. KoulokBMyM mNpoOBOIUTCS MO TeopeTudeckoMy wmarepuainy. CTaBUTCS OLIEHKa 110
nATHOATBHOM cUCTeMe, KOTOpasi IOTOM YUHUTHIBACTCS HAa HK3aMEHe.

4.2. IloaroroBKka JOMALIHNX 3aJaHUI K 3aHATHAM CEMHUHAPCKOI'0 THIIA

JlomaiHue 3aaHus BBLAAIOTCS 10 MMEIOLIEMYCS 331a4HMKY (yKa3aH B CIIMCKE JINTEPATyphl),
KOTOpBIM BKJIIOYAET KPAaTKUIl TEOPETHMUECKUM MaTepuall U NPUMEpbl PEIICHUs 3ahad U3 KaXJ0ro
pazzena.

IIpoBepka BBINOJHEHHsS JOMAIIHMX 3aJaHUN IIPOBOAUTCSA B Hadaje KaXAO0ro MPaKTHYECKOIO
3ansaTUsA. Vcnomap3yercst 1Be (OpPMBI KOHTPOJISL: — BHIOOpOYHAsl MPOBEpKa BHIMIOJIHEHUS 33JaHUN y
IBYX-TPEX UEJIOBEK M3 TPYIBL; — IMpoOBEepKa B (POpME KOJJIEKTUBHOIO OOCYXKIEHHS Y JIOCKH
PEe3yIbTaTOB BBIIIOJHEHUS OTACIIBHBIX 3aJaHUN OJHUM WIH IBYMs CTyACHTAMMU.

4.3. IloaroroBka 3aHATHAM JIA0OPATOPHOI0 NPAKTHKYMa




K naGopatopHOMY pakTUKyMy TOTOBUTCSI TEOPETUYECKHUI MaTepHal 1O CISAYIOIIUM TeMaM:

JlaGopatopnass pabota 1. Maremaruyeckue MOJENM JIUHAMHYECKHMX CHCTEM B Qopme
0OBIKHOBEHHBIX AU((DHepeHITNaTbHBIX YPAaBHEHUH.

Jlaboparopnast pabora 2. UucnenHoe pemenue 3agaun Komm kak mpoliecc MaTeMaTH4ecKoro
MOJIETTUPOBAHUSI.

Jlaboparopnast pabota 3. JIMHEHHBIN TUHAMUYECKHH aeMridep.

JlaGopatopHnas pabora 4. [TapameTpuyeckuii pe3oHaHC.

[IpoBepka ypOBHS TOATOTOBKM IPOBOAMTCS B Hadaie KaXJIOro JadOpaTOpHOTO 3aHSATHSL.
Hcnone3yercs ABe GOpMbI KOHTPOJIS: — BRIOOpOUHAsl TPOBEPKA BBIMIOJHEHUS 33aJaHUN y IBYX-TpEX
YeJIOBeK M3 TPYIIBI; — MPOBEpKa B (OpMe KOJUIEKTUBHOTO OOCYKICHHS y IIOCKH pE3yJbTaToB
BBITIOJIHEHUS OTJEIBHBIX 33JIaHUN OJHUM WM JIByMs CTyACHTaMH.

4.3. I1oAroroBKa K BHINOJHEHUI0 MUCbMEHHBIX KOHTPOJbHBIX Pa00T

B Teuenue yueOHOrO cemectpa MpoBOAMUTCS 4 ayTUTOPHBIE (IBE B 3-€M U JiBE B 4-OM CEMECTpe)
U JBe JoMamiHue (OHAa B TPETbeM M OJHA B UYETBEPTOM CEMECTpe) KOHTPOJbHBIE PAaOOTHI IO
MaTepuaizaM BCEX pa3/esioB JEKIIMOHHOTO Kypca.

Jis  TOATOTOBKM K KOHTPOJBHBIM paboTaM pPEKOMEHIYeTCsS IOBTOPHO MpPOYUTATh
TEOPETUYECKUE pa3leibl B 3aJa4HUKE, NPOCMOTPETH IIOJE3HBIE pa3lelibl B COOTBETCTBYIOLIMX
UCTOYHUKAX M3 CIUCKA PEKOMEHJIOBAaHHOW JIUTEPAaTyphbl, a TaKK€ CaMOCTOSITEIbHO pelaTh
HECKOJIBKO 3a]1a4 10 TeME KOHTPOJIbHOM paObOThI U3 YKAa3aHHOT'O 33Ja4YHUKA.

4.4. ITonroroBKa K NpPOMEKYTOYHOM aTTecTAllMU B (pOpMe IK3aMeHa

B kadecTBe METOAMUYECKUMX MATEPHAJIOB IPU MOATOTOBKE K 53K3aMEHY PEKOMEHIyeTCs
HCTIONIb30BaTh COOCTBEHHBIC KOHCIICKTHI JICKIHH, a TAK)KE NCTOYHUKH, PEKOMEHIOBAaHHBIEC B CITUCKE
JaUTEpaTypsl paszaena 6.

KoHTponpHBIE BOMpOCH M 3aJaHusl JUIS HPOBEIACHUS TEKYIIETO KOHTPOJI M IPOMEXYTOYHOU

aTTECTAIlMU 110 UTOTaM OCBOCHHMSI TUCIUIUIMHBI IPUBEACHBI B II. 5.2.

5. ®oHa OLEeHOYHBIX CPEACTB IS MPOMEKYTOUHOI aTTeCTALMHU MO TUCHHUILINHE (MOYJIIO),
BKJIIOYAIOIIHN:

5.1.0nucanne mkasa oneHUBaHUs Pe3yJIbTATOB 00yYeHHsI M0 TUCIHILIHHE

YpoBeHb IIxaJjia oueHuBaHUA CPOPMUPOBAHHOCTH KOMIIETEHIU M
chopMupoBaH

HOCTH HEY10BJICTBO Y).IOB.]'[eTB()p HpeBOCXOHﬂ
IJ10X0 Xopoio O4Y€eHb X0POIIO0 OTJIMYHO
KOMIIeTeH LU PUTEJIBHO HUTEJIbHO o

(MHAMKaATOpA
JOCTHKEHHUS
KOMIIeTeH M)

He 3aureno 3a4TeHO




OtcyTcTBUE

3HaHUI
YpoBeHb Yposenb
TEOPETUIECKO N .
3HaHUH B 3HaHUil B
ro VYpoBeHb MuHUMaIBEHO YpoBeHb
. . o0BeME, o0BeEME, . YpoBeHb
Marepuaa. 3HAHUU HUXKE J0IIYy CTUMBINA 3HAHUU B o
COOTBETCTBYIO COOTBETCTBYIO 3HaHUi B
MHUHHUMAJIb- YpOBEHb o0Beme,
N meM meM o0beme,
HeBo3MOXKHO | HpIX 3HAHUH. COOTBETCTBY
. nporpamMme nporpamMme MPEBBILIALOI]
3HaHus CTh OLICHUTD TpeOOBaHUH. Jonymeno porp porp IOLIEM P
MOATOTOBKH. MOATOTOBKH. eM
MOJIHOTY Wmenn mecto | MHOTO mporpamMMe
. Jomnymeno Jomyuieno MpOrpaMmy
3HaHHUH rpyObie HerpyoObIxX MOATOTOBKH,
HECKOJIBKO HECKOJIBKO TIOJITOTOBKHL.
BCJIC/ICTBUE OIIHOKH. OIIHOKH. 6e3 ommooK.
HeTpyOBIX HECYIIECTBCHH
OTKa3za
omunboK BIX OIIHOOK
o0ydaroIero
sl OT OTBETA
[IponemoHcTpH IIponemonc
IIponemonctp P R P P
pOBaHEI BCe IMponemoncTpr | MpOBaHEI BCe
OtcyTcTBHE IIpu HPOBaHbI IIponemoHcTp
OCHOBHbIE pOBaHBbI Bce OCHOBHBIE
MHHUMAab- peLIeHuH OCHOBHBIE MpPOBaHbI BCE
. YMEHUS. OCHOBHEIE yMEHUS,
HbIX YMCHUMU. CTaHJAPTHBIX YMEHUHA. OCHOBHBIC
Permens! Bce YMEHHSI. pelLIeHb! Bce
Heo3zmoxk- 3a/1a4 HE Pemennl YMEHUS],
OCHOBHBIC Pemiens! Bce OCHOBHBIC
HOCTb TIPOJICMOHCTP THIIOBBIC PCUICHEBI BCE
3aadH C OCHOBHEIE 3a7adHu C
OLIEHUTH MPOBAHBI 3a1a4i ¢ OCHOBHBIE
Hery6bIMI/I 3a1avuu. OTACIbHBIMHA
Ymenus HaJlMuue OCHOBHBIE HerpyOobIMU 3aJa4uu.
. OLTHOKAMH. Bemonnenst HeCyIIecT-
yMeHHi yMEHHS. OLTHOKAMH. BeimoaeHBI
BrinoaHeHb! BCC 3aJ1aHMs, B BCHHBIM
BCJIEJICTBHE BeimosHeHs BCE 3a/1aHUs,
BCE 33/IaHMs, B TIOJTHOM He04YeTaMH,
OTKa3za Wmenu mecto | Bee 3ananus, B TIOJTHOM
TIOJTHOM obGbeme, HO BBITIOJTHEHBI
obyuarouero- | rpyosie HO HE B o0beMe 0e3
o0beme, HO HEKOTOPBIE C BCE 3aJ]aHUS B
Cs OT OTBETA OLINOKH. TI0JIHOM HEI0YETOB
HEKOTOPHIE C HEZI0YeTaMH. TIOJTHOM
o0BeMe.
HeI0YeTaMM. oOBeMme.
IIpu
OTtcyTcTBUE P
pelieHun
BJIAJICHUS Nwmeetcs [IponemoHCT- [IponemoHncTpH
CTaHIAPTHBIX IIponemonctp
MaTepuaIoM. MUHUMAIBHBL | PHPOBAHBI POBaHEI IIponemoncTp
3ajJ1a4 HE o HPOBaHbI
Hesosmoxno it Habop 6a3oBbIe 6azoBble UpPOBaH
TIPOJICMOHCTP HaBBbIKH IIPH .
CTb OLICHUTh HaBBIKOB [UIS1 | HABBHIKH IIPH HaBBIKH TIPH TBOPYECKHUH
HUPOBaHBI peleHuu
Haln4Iue peLeHus pelieHnn peuieHun HOAXOM K
Hagbiku 0a30BLIE HECTaHJapTH
- HaBEIKOB CTaHJApTHBIX | CTAHIAPTHBIX CTaHIapTHBIX PpelIeHuIo
HABBIKU. BIX 3a/1a4 0e3
BCJICJICTBHE 3amad ¢ 3amad ¢ 3amad Oe3 6 HECTaHAAPTH
OIITHOOK M
oTKa3za HEKOTOPBIMH | HEKOTOPBIMH ouIMOoK 1 BIX 33734,
Hmenu mecto HEJ0YETOB.
o0ydarorero HeJoYeTaMH. | HeJAOouYeTaMu HEZ0YEeTOB.
rpyOsle
Cs1 OT OTBETa
OIIHMOKH.
IIkaja oueHKH NpH MPOMEKYTOYHOM aTTeCTALMHU
Ouenka YpoBeHb NOATOTOBKHU
Bce xommeTeHIMyY (YacTH KOMITETCHIMH ), Ha (HOPMUPOBAHHE KOTOPHIX
IIpeBocxoHO HarpaBjeHa JUCLUITINHA, COPMUPOBAHBI HA YPOBHE HE HUXKE
«IPEBOCXOTHO»
Bce kommereHIMu (YacTH KOMIIETEHIMH), Ha (DOpMHpOBaHUE KOTOPBIX
3a4TEHO OTau4uHO HaIlpaBJIeHa OUCHIUIUINHA, COOPMHUPOBAHBI HA YPOBHE HE HIDKE «OTIHIHO,

Opr 3TOM XOTsA OBl OJHAa KOMMETEeHIWs c(hOpMHpOBaHA HAa YpPOBHE

«OTIIMIHOY

OueHb X0poILIOo

Bce xommnereHmuu (4acTW KOMIIETEHIIMH), Ha (OPMHpPOBAHHE KOTOPBIX
HarpasjeHa AWCIMIUIMHA, CcHOPMHUPOBAHBI HAa YPOBHE HE HMKE «OYCHb
XOPOILIOY», MIPU 3TOM XOTs Obl OJIHA KOMIETEHIUs CHOPMUPOBaHA HA YPOBHE

«OYCHb XOPOIIO»




Xoporo

Bce kommereHIMM (4acTH KOMIIETEHIMH), Ha (OPMHUpPOBAHHE KOTOPBIX
HarpasjeHa JUCLUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HHMXKE «XOPOILIO»,
Opd 3TOM XOTS OBl OJHa KOMIIETEHIMs C(QOpPMHUpOBaHA Ha YpOBHE
«XOpOLIO»

Y 10BJIETBOPUTEIILHO

Bce xomnereHumu (4acTH KOMIIETEHIMH), Ha (OpMHpPOBaHHME KOTOPBIX
HanpaBjeHa JAWCUMIUIMHA, C(OPMUPOBaHBl HAa ypOBHE HE HHXKE
«Y/IOBJIETBOPHUTEIILHO», TpPH O3TOM XOTS OBl OJHA KOMIIETEHIIMS
chopMHUpOBaHa HA YPOBHE «YAOBICTBOPUTEIBEHO)

HeynosnerBopuresnbHo
HE 3aYTEHO

Xorss  Obl omHAa  KOMIIETeHIMS  cOpMHpOBaHa  HAa  ypOBHE
«HEYJIOBIIETBOPUTEIBHO», HU OJIHA U3 KOMIETEHLHUI He cOpMUpOBaHA Ha

YPOBHE IJIOXO»

[Troxo Xots 061 OZIHa KOMITETECHIHS C(OPMHIPOBAaHA Ha YPOBHE «ILIOXO0»

5.2.Tunosnie KOHTPOJIbHBIC 3a1aHUA UJIM HHbIC MaTepUuaJlbl, He00X0AMMbI€ 1JIs OLEHKH

pe3yabTaToB 00yUYeHust

5.2.1 KoHTpOJBbHBIE BONPOCHI

Bonpocwv Koo
gopmupyemo
KomnemeHnyuy

1. Onpenenenus quddeperunansuoro ypasuenus (YY) n-ro nopsiaka, 1-ro OIIK-1
MOpsIKa, ONpeesieHNe O0IIEro pemeHus, YaCTHOTO PEIIeHNUs], HESIBHOTO PEIICHUS

(oOmuii mHTETpal), ocodoro pemieHus. 1Y ¢ pa3aensonmMucs nepeMeHHbIMA U

NPUBOISIIMECS K HUM.

2. JIuneiinble /1Y nepsoro nopsaka. CBoiicTBa pelieHUH 0HOPOAHOIO JMHEHHOTO OIIK-1
Y. Pemienue neognopoanoro juHernHoro JIY metonom Jlarpanxka - Bapuanuu

IIPOU3BOJIbHON OCTOSIHHOW. CBOMCTBA pelIEHUI HEOAHOPOAHOTO JuHeHoro JIY.

3.Metoa Komm pemenus nuuaeitHoro 1Y nepBoro nopsiaka. OIIK-1
4.CBeneHue ypaBHeHUs bepHy UM K TUHEMHOMY yYpaBHEHUIO. MeToAbl perieHus OIIK-1
JY Puxartu.

5.1Y B nonubix auddepennnanax. Heodxonumseie 1 10CTaTOYHbBIE YCIOBUS OIIK-1
6.1Y, He pa3pelieHHblE OTHOCUTEIBHO IPOU3BOIHOM. Meron BBeneHus YK-1.
napameTrpa. YpaBHeHuss Krnepo wm  Jlarpamxa. OcoOble  pemieHUs |
JUCKpUMHHAHTHAs! KpUBasl.

7.Jlunetinbiit ocipuiaTop. Moaenu. BuiHyXaeHHBIC KOJIeOaHUS TAPMOHUYECKOTO U YK-1.
JMHENHOT0 ocuuusitopa. Pe3oHanc.

8.J1Y BrIcmux mopsakoB. OnpeaeneHne 4acTHOTO PeIIeHUs, 00IIero penieHusl. OIIK-1
Jluneiinbie /1Y n- ro nopsnka. Jluneitneie ogqnopoausie JIY. CBolicTBa pelieHuit

JMHEWHOTo ogHOpoaHOrO Y n- ro mopsaka.

9.JluneitHast 3aBUCUMOCTh ¥ HE3aBHUCHMOCTH N (DYHKIIHIA. [Ipumepsl.
Onpenenurens Bponckoro. Teopembl O JUHEWHON 3aBUCUMOCTH W JIMHEHHOH
HE3aBUCUMOCTH YaCTHBIX PELICHUH.

10. dynnamenrtansHas cuctema pemenuid (OCP) muneitHOro omHopomnoro V. OIIK-1
Teopema cymectBoBanust @DCP. IloctpoeHune oOmero pemeHus JUHEHHOTO
oaHopoaHoro JIY no ero ®CP . Teopema o cBsizu tuHeriHoro JIY c¢ ero @CP.

11.®opmyna Ocrporpaackoro — JInyBuILIs. OIIK-1
12.0qu0poaubie MuHEHHBIE [IY n-ro mopsaka ¢ MOCTOSIHHBIMH KO3 OHUIIMEHTaMHU. OIIK-1
OtpickaHue OOIIETro pelieHHs] B CIydae Pa3iNyYHbIX JACHCTBUTEIBHBIX M KPATHBIX

KOpHEH XapaKTEpUCTHYECKOIO YPAaBHEHMs, B CIIydae KOMILJIEKCHO-COMPSKEHHBIX

KOpHEH.

13.Heognoponansie nuHeitHbie Y. Teopema o Buae o0Iero pemeHus. OIIK-1
MeToabl HaXO0K/IEHUsI YaCTHOTO PEIICHUs JIMHEHHOTr0 HEOJHOPOIHOTO YpaBHEHUS
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— Meton Jlarpamka (BapHaluu MpoU3BOJIBHOM MOCTOSTHHOM) 1 MeToa Komn.

14.JIuneitabie 1Y n-ro mopsiika ¢ mepeMEeHHbIMH Kod(dduuueHtamu. YpaBHEHUE OIIK-1
Ditnepa.

15. Cucremsl nunelHbIX 1Y nepBoro nopsaka. Cucrema JIY BBICIIMX TOPSAIAKOB. OIIK-1
Kanonunueckas cucrema /Y BbICIIUX MOPSIIKOB.

16.JIunelinble cuctemsl. JIuHeilHas 3aBUCUMOCTh M HE3aBHCHUMOCTb BEKTOp — OIIK-1
byHKIMA. Onpenenurens Bponckoro. Heobxoammoe ycioBue IUHEHHON
3aBUCUMOCTH BEeKTOp — ¢yHkuuid. HeoOxomumble M J1OCTaTOYHBIE YCIOBUS
3aBHCHMOCTH M HE3aBUCUMOCTH PEUICHUM JUHEHHON CUCTEMBI.

17.®dyunamenrtanbHas cucrema pemenuid (PCP). Teopema o cymectBoBanuu O@CP YK-1.

JUTsL TUHEHHOW OJHOpomHON cucteMbl. IlocTpoeHne oOIero pereHus JTUHEHHON
onHoponHo# cuctemsl 1Y mno ee ®CP.

18. OpHOpOmHBIE JMHEHHBIE CHUCTEMBl C TIOCTOSHHBIMH KO3 duImeHTamu. OIIK-1
[Toctpoerne @CP u 0b11ero peneHus.

19.HeogHOpOAHBIE JIMHENHBIE CUCTEMBI. METOABl HAaX0XACHNUS YaCTHBIX PELICHUI
JIMHEMHBIX HEOTHOPOAHBIX CUCTEM: METO] BapHalliy MPOU3BOJILHON MOCTOSTHHOM.

20. 3amaga Komm ma JIY mnepBoro mnopsjaka, pa3pelIeHHBIX OTHOCUTEIBHO YK-1.
IIPON3BOIHON. JlOCTaTOUHBIE YCIOBUS CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS
3agaun Komm.

21.IToctanoBka 3agaun Komm st JIY n —ro nopsanka. Teopema cyliecTBOBaHUS U YK-1.
CANHCTBCHHOCTH pGI_HeHI/I}I 3. KOI_HI/I.

[TocranoBka 3amaun Komm pmnst cucremsl JIY mnepBoro mnopsnaka. Teopema
CyH_IGCTBOBaHI/IH U CIUHCTBCHHOCTH peH_IeHI/I}I 3aJaun KOH_II/I JJIs1 HOpMaHBHOﬁ
cucteMsl J1VY.

22 JInHaMHYECKUE CHCTEMBI, CBS3b MEXAYy (Da3oBBIMH  TPAaeKTOpUSMHU U YK-1.
UHTETPAJIbHBIMU KPHUBBIMM, aBTOHOMHBIC JMHAMHUYECKHE CHCTEMBbI, (ha3oBas
TJIOCKOCTh, MHTETPaJIbHbIE MHOT000Pa3Hs.

23.OKpecTHOCTH COCTOSIHMI pPAaBHOBECHUS ABTOHOMHBIX JIMHAMHUYECKHUX CHCTEM YK-1.
JBYX YpaBHEHHUH NepBOro mopsaaka. Tkl 0coObIX TOUeK Ha (ha30BOW IIOCKOCTH,
MOHSATHE O TPy0O0ii cucTeme, mpeieIbHOM [IUKIIE CUCTEMBI.

24.YcronunBocTth 1o JlamynoBy. ®@ynkuus JlsmyHoBa. Teopemsr JlsmyHoBa o0 YK-1.
YCTOMYHMBOCTH, ACUMIITOTUYECKON YCTOMYUBOCTH, HEYCTOMYMBOCTH. Y CTOWYUBOCTH
110 IEpPBOMY IPUOJIMKEHUIO, TeopeMa YeTaeBa 0 HEYCTOHUMBOCTH, IPHUMEPBHI.

25.I1epssle unTerpansl. Onpenenenus. I'eomerpus neporo uHTerpana. Murerpanst YK-1.
aBTOHOMHBIX CHCTEM.

5.2.2. Bomnpocsl k 3auéty no aucuuiiinte «Auddepenunaibubie ypaBHeHUsD

Bompoc Kon
KOMITIETEHIIUH
(coenacro PIIN)

1. Onpenenenue JIY 1-ro mopsiaka, onpeneneHus 00IIero peneHus, 9acTHOro VK-1

pEelIeHNs, HEIBHOTO perieHust (00t HHTerpai), 0co00ro pemeHus '

2. 3apaya Kowwm a5 ypaBHEHUH NIEPBOToO NOPAIKA, pa3pEIEHHBIX OTHOCUTEIBHO OIK-1

MPOM3BOIHOM. JlocTaTOUHBIE YCIOBHS CYIIECTBOBAHUS U €IMHCTBEHHOCTH
pemenust 3anauu Komm.




3 JIuneiinsle /1Y nepsoro nopsaka. CBoMCTBa pelIeHUH OAHOPOAHOIO

nuneitHoro J1Y. Pemenne HeogHopoaHoro nunHeitHoro 1Y mMeronom Jlarpanxa - YK-1.
Bapualliy MPOU3BOJIbHOM MOCTOSTHHOM.

4. Meron Kot pemenus nuaeliHoro 1Y nepBoro nopsiaka. OIK-1
5. Ceenenue 1Y bepuynnu k nuneitnomy JIY. Metoas! pemienus 1Y Pukarrtu. YK-1.
6. 1Y B monubix nuddepennuanax. Heodxoaumeie U 10CTaTOYHBIC YCIOBHUS. OIK-1
7. 1Y Knepo u Jlarpanxa. OcoOble pemeHus 1 JUCKpUMUHAHTHAs KpUBasl. OIK-1
8. Jluneninpie 1Y n-ro nopsiaka. Jluneirinsie omHopoxueie Y. CpoiicTBa YK-1.
peleHui IMHENHOro ofHopoaHoro 1Y n — ro nopsaka.

9. JluneiHas 3aBUCUMOCTh W HE3aBUCHUMOCTh n ¢GyHKmumi. Onpenenurens OIIK-1
BpoHckoro.

10. Teopembl 0 TUHENHON 3aBUCUMOCTH M JIMHEWMHON HE3aBUCUMOCTH YaCTHBIX OIIK-1
peLIeHuN.

11. ®ynnamentanpHas cucrema pemeHuid (OCP) nmuneitHoro omnopoaunoro Y

n-ro nopsaaka. Teopema cymectBoBanust @CP. [loctpoeHue o61ero pemeHus OIK-1
auHeiHoro ogHopoaHoro /Y no ero ®CP.

12.  Opnopoaubie nuHeitHsie Y n-ro nopsilka € TOCTOSSHHBIMHU
kodddurmentamu. OTbICKaHWE OOIIETO PEIICHHUs B Claydae pPa3IudHBIX VEK-1
JNEUCTBUTENIbHBIX W KpaTHBIX KOPHEW XapakTEepUCTHYECKOTO YpaBHEHHUS, B

clly4yae KOMIUIEKCHO-CONPSKEHHBIX KOPHEH.

13. Heomnoponusie nuHeinblie ypaBHeHust /1Y . Teopema o Buzae oOrmiero

petieHus. MeToibl HaX0XKJIEHUSI YACTHOTO PEIleHUs TMHEHHOTr0 HEOAHOPOTHOTO OINK-1
JAY — meron Jlarpanka (Bapuaniuu npou3BOJIbHOM MocTOsiHHON) 1 MeTo Ko,

5.2.3. TunoBbie TecTOBble 3adaHusi (IOMYCK K 3JK3aMeHy) /Il ONEHKH C(OPMHPOBAHHOCTH
kommnerenuuu YK-1

Bomnpoc
Tun Bonpoca: MHOXXECTBEHHBIH BEIOOD

®opMyJIMPOBKA BOMpoOCca:
Yka3aTh ypaBHEHHS C Pa3ACISIONUMHUCS TIEPEMCHHBIMH.
BapuaHTbl 0TBETOB:

e Y =ylnx
R
x+y

e’ (1+ x?)dy = 2x(1+ ¢”)dx =0 .(+)
(y+ 3> =x2y =2y dx+ (Py -8y — x> +8)dy =0 ()

Bomnpoc
Tun Bonmpoca: 0IWHOYHEIH BEIOOD

®opMyJIMPOBKA BONpoOCa:

BriGpats Gopmyity, KoTopast 3a1aeT o0liee pelieHHe JIMHEWHOTro 0AHOPOoAHOro JIY ¢ IOCTOSHHBIMU
koo duumentamu " -3y +2y =0.
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BapuaHTBI 0TBETOB:

° y:C-ezx

o y=Cire*+Cre?* (4)

o y=C-lnx

o y=C(-e*+Cyre™
Bompoc

Tun Bonpoca: MHOKECTBEHHBIH BEIOOD
®opMyJIHpPOBKA BOIpoOCAa:

3ananbl TuddepeHnnaIbHbIEe YPABHEHHS U IOTIOTHUTENBHBIC YCIOBUS, KOTOPHIM JIOJKHBI YIOBIECTBOPSITH
pemrenus. Kakue u3 crneayronmx 3aaad sBisroTcs 3anaveit Komm 11t 00bIKHOBEHHOTO MU hepeHITNATEHOTO
ypaBHEHUS?

BapuaHTBI 0TBETOB:

Y+xy=2x, y1)=2)

Y+ ycosx=x2, y(1)=2,y(3)=0

Y +3y +dx=0,(0)=1,)(0)=2(+)

Y +)'=0,p(2)=3,)'(2)=1

Yy +y"'=0,(0)=1,y'(0)=2, y"(0)= y"(0)=0(+)

5.2.4. TunoBble 321aHUS KOHTPOJbHOM PadoThI 1iisi oeHKH kKomMneTeHun «OIK-1»

Bapwuanr 1.

3amaua 1. Pemurs 1Y
a) y'+2xy= xe ™" ;6 ) V' —yIn2=2""(cosx—1)In2 (naiiTu pemenue, orpaHIYEHHOE TIPH

X —>0);
2x

x’cosy+asin2y

6) y'= .2) ydx—xdy = x’ ydy;

n) (x°—1)y'+2xy—cosx=0;
i
2. 2 ' X . x
e) x’y'—y=x'e* ;) y —e y=—Fsin——e cos—
X X X

(HalTH peleHue, yAOBIETBOPSIONIEE YCIOBHIO: Y — 2 IPU X —> —00 );

, 3x2 , y 4
3) Y=o u) y +y+———2=0.
x*+y+1 X X
Bapuanr 2.

3agayva 2. HanpsixeHue v COMPOTUBJIEHUE LIEMH PABHOMEPHO MEHSIIOTCSI B TEUEHUE MUHYTHI
cooTBeTCTBEHHO OT () 10 V' u ot 0 1o R. Camounaykuus L nenu nocrosHHa. HauansHas cuina Toka /o.
Haitaure 3aBUCUMOCTB CUJIBI TOKA OT BPEMEHU B TEYEHHE NIEPBOl MUHYTHI OIBITA.
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3amaua 3. EcTecTBEeHHBIM MPUPOCT HACEJIECHUS OOJBIIIOr0 ropojaa MPOMOPIHOHATICH HATMYHOMY
KOJIMUECTBY KUTEJIEH M IMPOMEXYTKY BpeMeHHM. Kpome TOro, HaceleHHE ropoaa yBEIWYUBAETCS
Onmarojapst MUTpAIMM; CKOPOCTh MPUPOCTa HACEICHHUS ATUM IIyTEM MPONOPIMOHAIBFHA BPEMEHH,
OTCUMTBIBAEMOMY OT MOMEHTA, KOIJla HacelleHue ropoja pasHsuioch 4y. Haiinure 3aBHCHMMOCTB
Yyuca JXATeNeH Toposia OT BPEMEHH.

5.2.5. Tumnosble 3aJaHUs1 KOHTPOJIbHOH PadoThI VI OLeHKH KomneTeHunu «YK -1»

Bapmuanr 1
3agayva 1. [IpencraBuTh KapTUHY MOBEACHUS UHTETPATIbHBIX KPUBBIX YPABHCHUM:

;6) y'=£'

’

. 2y =X’
a) y'="—=

3anaya 2. Pemnth ypaBHeHU. C IOMOIIBIO U30KJIMH TOCTPOUTH MHTETPAJIbHBIE KPUBBIE:

a) y =sin(y—x); 6) NI—x’dy++1-y>dx=06) 2x:1—y’ dx+ydy =0; 2) y':%; y(l)=1.

x° =1

3agayva 3. Pemnth ypaBHEHUS:

X X

a) (1+e’ Jdx+e’ (1-2)dv=0;6) (2x—y+1)dx+(2y—x—1)dy =0
y

x—y+1

6) y)=———
)y 2x-2y+1

3amaua 4. Berauciaure BpeMs majeHUs Msda ¢ BBICOTHI 16,3 M 0e3 HadaabHON CKOPOCTH C YYETOM
COMNPOTHUBIICHUS] BO3/AyXa, MPOMOPLUUOHAIBHOTO KBajpaTy cKopocTh. Haliiure CKOpOCTh B KOHIIE
mafgeHus.

Bapuanrt 2

3agauval. [IpencraBuTh KapTUHY MOBEACHUS UHTETPAJIbHBIX KPUBBIX YPABHCHUM:

, 3xt—x _2\/;.

a = 56 ’_ )
) 5 )y 3

3anaya 2. Pemnth ypaBHeHU. C IOMOIIBIO M30KJIMH TOCTPOUTH HHTETPAJIbHBIE KPUBBIE:

a) ¥ =sin(y+x); 6) (xy-x)dx+(xy+x—y—1)dy =0;

! 1 ’ 2 1
6) y=——=—=3;2) V' =44y" -1 »(0)=—.
Vxt -1 2
3agayva 3. Pemnth ypaBHEHUS:
a) v =sin2+2: 6) (x—y)dx+ 2y —x+1)dy = 0;
X X

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

3anaua 4. B cpeny ¢ nmoctossHHOM Temneparypoil 20 ° nomectunu teno, Harperoe 1o /00° Yepes 10
Munym TeMIIepatypa Tena nonusmiack 10 70 ° Yepes kakoe BpeMs TeMIiepaTypa Tejia CTaHEeT PaBHOM
30°

5.2.6. Bonpocs! 1151 KOJUIOKBHYMOB, CO0ece10BAHUS

Bomnpocs 115 oienku komnereHuu «YK-1.»
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Onpenenenus, ¢opmynupoku: JY  (auddepeHunanbHoe ypaBHEHHE) NEPBOTO  IMOPSIKA.
ompesielieHue OOIIEro pEeIICHUs, YaCTHOTO PEIIeHUs, HEIBHOro pemieHus (oOIuii MHTEerpan).
['eomeTpus pemeHnil - H30KJIUHBL.

3agaya Ko, @opmynrpoBKa TEOPEMBI CYIIECTBOBAHUS.

1.JIunelinbie /1Y nepBoro nopsiaka. CBOHCTBA pelIEHUH OJHOPOIHOTO YPAaBHEHUS.

2.JIunennsle 1Y mepBoro mnopsaka. Pemenwe HeogHopogHoro JIY wmeromom Bapuanuu
MPOU3BOJILHOM MOCTOSTHHOM. CBOMCTBA pelieHu HeoqHOpoaHoTro Y

3.Meton Komm pemenus nuaeriHoro 1Y nepBoro nopsiaka.

4.YpaBHeHUE B IOJHBIX nuddepeHimanax.

Bomnpocs! qi1s onenku komneteHuun «OITK-1»:

5. Jluneiinpie 1Y n-ro mopsiaka. Jluneinsiii quddepeHnnanbHbiii oneparop nopsaka n. JlmHeiHo-
3aBUCUMBIC U JTUHEWHO — HE3aBUCUMBIE (DYHKIIUH.
6. HeoOxoaumoe ycmoBue TMHEHHON 3aBUCUMOCTH (DYHKITHIA.
7. CBOMCTBO pelieHuit IMHEHHOT0 0THOpOoHOTO Y
8. Teopema cyIiecTBOBaHUS U €IUHCTBEHHOCTH petieHus 3anaun Komm (hopm.)
9. Teopema 06 onpenenurene BpoHckoro s THHEWHOTO ogHOpoaHOTO J1Y (ampTepHaTnBa)
10. ®opmyna JInysumis — OcTporpaackoro.
11. IlpocTpancTBO pemieHuii auHeHoro ogHopoanoro Y. Teopema o cyniecTBOBaHMM N JIMHEWHO
He3aBUCUMBIX pereHuit. PCP.
12. Teopema (yTBepXJaeHHE) O CYLIECTBOBAaHMM JMHEHHOro ofHopoaHoro Y n-ro mopsaka c
nagao ®CP
13. Heonnopoanoe nuneitnoe /Y n-ro nopsaka. Teopema 06 o01ieM perieHuu.
14. Meton Baprialiiy MPOU3BOJIbHBIX TOCTOSTHHBIX.
15. Jluneiinsle ogHOpoaHbIe /1Y n-ro nmopsaka ¢ nocTossHHBIMEU Koddurrentamu. Ciaydaid mpoCcThIX
KOPHEW XapaKTEpUCTUYECKOIO YPAaBHEHUS.
16. Jluneiinsie J[Y n-ro nopsiaka ¢ HocTOSHHBIMU K03 duimentamu. Ciryyail KpaTHBIX KOpHEH
XapaKTEPUCTHUYECKOTO YPaBHEHUS.
17. Jluneiinsle oqHOpoaHbIe /1Y n-ro nmopsaka ¢ mocTossHHBIMHU ko3¢ duiienTamu. BerecTBeHHbIE
pelIeHus BelleCTBEHHOro ypaBHeHus. Jlemma o @CP.
18. Jluneiinsie HeogHOPOAHBIE 1Y N-To MopsiaKa ¢ MOCTOSIHHBIMHA KO3 QHIIMEHTaAMHU.
[IpaBast yacTh — KBa3UMOJIMHOM. Teopema 0 YaCTHOM PEIICHUH.
19. Pe3oHaHCHBIE SIBIEHUS IIPU A€HCTBUU BHEIIHENW IEPUOJUYECKON CUIIBI.
20 paBHeHHe Dusepa.

5.2.6. Tumnosble 3a1a4u (MpaKTUYeCKNe 3aJaHUS ), BLIHOCMMbIe HA IK3aMeH/3a4eT

3agaum a9 oneHUBaHuda komnereHnuu YK-1
3amaua 1. Pemurs Y

X

a) y'+2xy=xe” 2 6) y'—yIn2=2%"%(cosx —1)In2 (uaiitn pemenue, orpannyeHHoOe

IIPU X —> ©);

8) V' = 5 2% .2) ydx—xdy = xzydy;

xX“cosy+asinly

n (x2=1)y" +2xy—cosx=0;
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x 1 1 ]

e) x*y'—y=x’e x ;o) y'—e'y=— sin——e*cos—
X X X
(HalTH pelieHue, yIOBIETBOPSIOIIEE YCIOBHIO: y —> 2TIpH X —» —0);
3x? 4
3) Y= u) y'+y+=-—=0
B +y+1 x
3agaua 2.

Hanpsixenue u conpoTHUBIIEHHE LIETH PABHOMEPHO MEHSIOTCSI B TEUEHUE MUHYThI COOTBETCTBEHHO OT
0 no V u or 0 no R. Camounnykuust L nenu nocrosiHHa. HauwanbHast cuna toka [p. Halimure
3aBUCHUMOCTD CHJIbI TOKA OT BPEMEHH B T€UEHHE MEPBOM MUHYTHI OIIbITA.

3amaua 3. EcTecTBEeHHBIM MPUPOCT HACEIECHUS OOJBIIIOr0 ropojaa MPOMOPIHOHAIICH HATHYHOMY
KOJIMYECTBY JKUTEIEH M NMPOMEXKYTKY BpeMeHH. KpoMe Toro, HaceileHwe ropoja yBEIWYUBACTCA
Onarogaps MUTpPaLMU; CKOPOCTh MPUPOCTA HACETIEHHUS 3TUM IIyTEM HPONOPIUOHAIbHA BPEMEHH,
OTCUMTHIBAEMOMY OT MOMEHTA, KOIJIa HACEJIEHHE ropoja paBHsIOCh Ap. Haitnure 3aBHCHMMOCTB
Yyuca JXATeNeH Toposia OT BPEMEHH.

3amauun nua onennBannsa komnerennuun OITK-1

3anaua 8. HaiiTu obiee penenue ypasHenus: a) y" —2y"—3y'=2x;6) y" —y"=3
B) y"-y’ =1; r) 2y-y" =y’ +(y')2; ) v (o +y)=x- () (1-x)
e)y”'—Zy"—S’y' =3¢ k) y -y =3x3) y-y' (') ~1 =0. ) y'= Z(y”—])-ctgx;
) X W (V)T =0

3anaua 9. Haiitu pemenue 3anaun Kommu: a) y" +4y = ﬁ; y(0)=y'(0)=0.

X

n ! e 1
0) y'-2y'+y=—5—, ¥(0)=y'(0)=0.
x°+1

1 V4 V4
B) V' +dy=——: W Z)=y'(Z)=0.
) Yirdy =— i V) =Y()
3anaua 10. Pemuts ypaBuenue Ditnepa a) x°y" +xy' — y = 0.
6) (x=2)y"=3(x=-2)y' +4y=x.

B) X’y +4xy' +2y=2In" x+12x.

2.5.7. IlpuMepbl IK3aMeHALMOHHBIX OMJIETOB

HanmonaneHslii ncciienoBarenbCckuili Husxeropoackuii rocy 1apCTBEHHbIA YHUBEPCUTET
uM. H.U. JIob6aueBckoro
Wuncturyt/dpaxkynsrer  UUTMM
Kadenpa Teopun ynpaBieHus U JHHAMUAKH CHCTEM
Jucuumumza J{uddepennpnanbibie ypaBHEHUS

SK3AMEHALIMOHHBIN BUJIET Ne 1
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1.JIuneiinpie nuddepeHmanbHble ypaBHEHUsI IEpBOro mopsiaka. CBOMCTBa pelieHu 0JHOPOTHOTO
JIMHEWHOT'O yPaBHEHUS.
2. JIuneiiHple ypaBHEHHS N — T'O TIOPSJIKA C IIEPEMEHHBIMU KO3 (ppuIimeHTaMu: ypaBHeHue Ditniepa.
3. Haiitu o6miee pemenue 3agauu Komm: y"+ y =2sinx-sin2x; y(0)=y'(0)=0.
4.3anava. Beraucnure BpeMs maaeHUs Ms4a ¢ BBICOTHI 16,3 M 0e3 HayalbHOW CKOPOCTH C YUETOM

COIIPOTHBIIEHUS BO3/AYyXa, IMPONOPLUOHAIBHOIO KBajapaTy ckopocTH. Haiinure ckopocTh B KOHIE
naJIeHusl.

3aB. kadenpoit

DK3aMeHaTop

HaumonaneHbli nccienoBarenbckuii Huskeropoickuii rocy 1apCTBEHHbBI YHUBEPCUTET
uM. H.1. Jlo6aueBckoro
Wucturyt/dpakynsrer  MTUTMM
Kadenpa Teopun ynpaBiaeHus: 1 JUHAMUKH CHCTEM
Jucuumumna Juddepennuanbabie ypaBHEHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. Jluneiinsle ogHOpOAHBIE nU((depeHInaTbHbIe YpaBHEHUS BTOPOTO IMOPSAJKA C MOCTOSHHBIMHU
KO3 PHUIHEHTaMU: OTBICKAHUE YaCTHBIX U OOILET0 pEeIIeHHs.

2. Oco0ble TOYKH JTUHEHHBIX CUCTEM BTOPOTO TOPSAIKA: Y3€II, pacioiokeHue (a30BbIX TPACKTOPHUH.

X=—y+t’ +sint
3. Pemute cucremy auddepeHnaabHbIX YpaBHEHUH
y=x+t+2cost

4 3anaya. HanpsbkeHre W CONPOTUBICHHUE II€NMM PABHOMEPHO MEHSAIOTCS B TEYEHHUE MHUHYTHI
cooTBeTCTBEHHO OT () 10 V' u ot 0 1o R. Camounaykuus L nienu nocrosHHa. HauansHas cuma Toka /o.
Haitaure 3aBUCUMOCTB CHJIBI TOKA OT BPEMEHH B TEYEHUE NIEPBOM MUHYTHI OIBITA.

3aB. kadeapoii

DK3aMeHaTop

HanmonanwsHbli nccnenoBarenbckuil Huskeropoickuii rocy 1apCTBEHHbIA YHUBEPCUTET
uM. H.W. JloGaueBckoro
HNucturyt/dpakynerer  UUTMM
Kadenpa Teopuu ynpaBneHuss 1 TMHAMUKHA CUCTEM
Hucnunmuna: uddepenunansubie ypaBHSHH
SK3AMEHAITMOHHbBIN BUJIET Ne 3

1. AY Broporo mopsjka: JTUHEHHO — 3aBHCHMBbIE W He3aBUCHUMbIE (QyHKIMU. OnpeneauTesb
Bponckoro. Teopembr 06 omnpenenutene BpoHCKOTO il TMHEHHO — 3aBUCHMBIX M HE3aBUCHMBIX
peLIcHu.

2. Oco0ble TOYKH TUHEHHBIX CUCTEM BTOPOTO Mopsaka: cemiio. Pacnonoskenue ¢pa3oBbIX TPACKTOPHUH.
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3. Pemmth 3ajaqy Kommn JUIst CHCTEMBI mudepeHIaTbHBIX ypaBHEHUH

Xx=4x-5y+e”

| x(0)=y(0)=0

y=x+cost
4.3anmaya. EcTecTBEHHBIN TPHUPOCT HACEICHHUS OOJBIIOTO TOPOJAa MPOMOPIHUOHAICH HAITMYHOMY
KOJIMYECTBY JKUTEJEH M MPOMEXYTKY BpemeHu. Kpome Toro, HaceieHue ropoja yBEIUYUBAETCA
Onarogaps MUTpaLMU; CKOPOCTh MPUPOCTA HACETIEHHUS 3TUM IyTEM HpPONOPIMOHAIbHA BPEMEHH,
OTCUUTHIBAEMOMY OT MOMEHTA, KOIJla HacelleHHe ropoja paBHsIOCh Ag. Haitaure 3aBHCHUMOCTDH
4yyuCca JXATEJIEH Topoia OT BPEMEHH.

3aB. kadeapoit

DK3aMeHaTop

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieYeHHe TN CHUILTUHBI

a) OCHOBHAsl JIMTepaTypa:

1. Ioutpsarun JI. C. - OObikHOBeHHBIE nU(p(epeHInaNIbHbIe YypaBHEHUA: yueO. Al CTYACHTOB
MarT. clienuanbHoCTeN YH-TOB. - M.: Hayka, 1982. - 331 c. (186 3k3).

2. Dawcronel JI. D. - AuddepeHnnanbabie ypaBHEHUS U BapUAIMOHHOE UCUYHCIICHUE: YUCOHUK. -
M.: Dnuropuan YPCC, 2002. - 320 c., (80 3k3).

3. Cawmoiinenko A. M., Kpusomes C. A., Ilepectiok H. A. - Jludbdepenunansupie ypaBHCHHUS:
[Tpumeps! u 3agaun: [yue6. mocodbue 11t By30B]. - M.: Bricimas mkona, 1989. - 382 c. (245
9K3).

4. A.®. Qununmnos. COOpHUK 33134 10 JU(PepeHIINaIbHBIM YpaBHEHUSAM. Y4eOHoe mocodue. —
M.: U3narensctBo JIKU, 2008. — 240 c. (82 3k3).

0) 10MOJTHUTE/IbHAS JIUTEpaTypa:

1. TuxonoB A. H., BacunseBa A. b., CemnukoB A. I'. - Jluddepennuansupie ypaBHeHUs: [y4eO.
JU1s1 YH-TOB 10 crienranbHocTsM "[Ipukmnan. maremaruka" u "®uszuka"]. - M.: Hayka, 1985. - 231
c., (56 7K3.)

2. bu6bukos, FO.H. Kypc 06bikHOBEeHHBIX AU PepeHnInanbHbIX YpaBHEHUH [ DIeKTPOHHBIHN pecypce] :

yueb. mocobue — DnexTpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2011. — 304 c. — Pexwum gocryma:
https://e.lanbook.com/book

3. Iudbdepenunansupie ypaBHeHUs. [IpakTukym [DnekTpoHHBIN pecypc] : yue6. mocobue / JILA.
AunbceBud [U ap.]. — DaeKTpoH. naH. — MuHck: "Bpimsimas mkona", 2012. — 382 ¢. — Pexum
nocryra: https://e.lanbook.com/book/65407#authors

4. Benensmua A.Jl., [Tomusenko B.K. [Ipaktukym. JIuddepennmansubie ypaBHenus. B 2 gactax. YacTh
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1. Juddepennunanpable ypaBHEHHs MEPBOTO MOpSAAKAa W TNPHUBOJAIIMECS K HUM. M3marenbcTBo
"®uzmaraut”, 2008, 160 ctp. DnekrponHas 6ubnauoreynas cucrema «Mznarenscro Jlauby, 2016. —

Paznen «Iuddepennmranbasie ypaBHEHUS u TeOpHUst YCTOMYHUBOCTI URL:
https://e.lanbook.com/book/48196#authors

. UccnenoBanne NUHAMUYECKHX CHUCTEM: MOCTpOEHHE (Pa30BBIX MOPTPETOB U OUYpKAIIMOHHBIX

nuarpamMm.  Meroandeckoe mocobue. / I'yomna E.B., Kamuna E.}O. DnextponHbIi
obpasoBarenbHblii pecypc Ne 989.15.08 B ®onae oOpa3zoBaTelnbHBIX 3JEKTPOHHBIX MPOTpaMM
HHI'Y, URL: http://www.unn.ru/books/resources.html.. — cBoG0HBII TOCTYTI.



https://e.lanbook.com/book
https://e.lanbook.com/book/65407#authors
https://e.lanbook.com/book/48196#authors
http://www.unn.ru/books/resources.html

B) NporpamMMHoe odecnieyenune u UuTepHeT-pecypcsl
®dona 00pa3oBaTENBHBIX JIEKTPOHHBIX pecypcoB HHI'Y, URL:

http://www.unn.ru/books/resources.html.. — cBoOOIHBIN HOCTYI.
1. DOnexrtponHas 6ubnuoreunas cuctema «M3narenscrBo Jlanb», 2016, URL:

https://e.lanbook.com
2. Juddepennmanpapie ypaBHeHUS: https://openedu.ru/course/I[TMOUniversity/DIFEQ/

3. Juddepennmansusie ypasaenus (14 nexmuii): https://teach-in.ru/course/differential-
equations-pl

4. Jluddepenimanpaple ypaBHEHUS U KpaeBble 3a1auu: http://ed-online.ru/courses/214-
Differentsialnye-uravneniya-i-kraevye-zadachi

5. HMuddepenunansupie ypaBHeHH: https:/intuit.ru/studies/courses/911/325/info

7. MaTtepuaibHO-TEXHUYECKOe o0ecnedeHne T CHUNINHBI

[Tomemenusi mpeacTaBisiioT coOol ydeOHble ayIUTOpPUH Ui MPOBEACHUS Y4YEOHBIX 3aHATHIA,
MPEeTyCMOTPEHHBIX MPOrpaMMOM, OCHAILIEHHBbIE OOOPYJOBAHMEM U TEXHUYECKUMHU CpEICTBaMU
oOydeHus. IMeroTCsi KOMITBIOTEPHBIC KJIACCHI JIsl BBHITIOJHEHUSI JTA0OPAaTOPHBIX paboT Ha 12 pabounx
MECT C YCTaHOBJIEHHBIM JIMIIEH3HOHHBIM IPOrPaMMHBIM OOECHEUYEHHEM HYXHOW KOMILUIEKTALUU
(maboparopus 220 kadpeapst TYuJIC, xopm.2). IlpesenraninonHoe o0opyIoBaHUE IS TIPOBEICHUS
00CYX/IeHUIl M KOMITBIOTEPHBIX JeMoHcTpauuid (nmaboparopuu 218, m 220 xadenpsr TYu/IC,
KOpI.2).

[Tomemienust i1 CaMOCTOSATENIbHOW paOOThl OOYYaIOLIMXCS, OCHAIIEHHBIC KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO TOIKIIOUeHHS K cetn "HuTepHer" m olecreyeHueM aocTyna B
3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy HHITY.

Hannune pexkoMeH10BaHHOMN JTUTEPaTYPHI.

Hcnonb3yeMoe nporpaMMHoOe oOecrieueHue:

1. OmepanuoHHble cucteMbl cemeilictBa Microsoft Windows, — nuIeH3us MO MOIIKCKE

Microsoftlmagine;

2. Kommieke y4yeOHO-MCCIIEOBATENbCKUX MpOrpamMm 1o nuctuiuinie «lungdepenimanbabe
YpaBHEHHUSI», yCTAHOBJICHHBIX B J1a0. 220(2), 218(2) — pa3paboranHbix B maboparopun «JluHamuka u
ontumuzammsy kad. TYu/IC HMUTMM; pa3paboTka BBIMOJHEHA C MCIOJb30BAaHUEM CPEIbI
pazpabotku C++Builder 2006 (mpuobperena B 2006/2007 rr mpu BBIIOJHEHWH HAIl. MPOEKTa
«O0bpa3zoBaHuey, KIOUY Y CHCTEMHOTO aIMHUHHUCTPATOpa), a TaKXKe CPelbl pa3padOTKH CeMecTBa
Microsoft VisualStudio (munien3us mo moanucke Microsoftlmagine).

[Tporpamma coctaBieHa B cootBeTcTBuu ¢ TpedoBanusmMu OC HHI'Y 01.03.02 I[Mpuknaanas
MaTeMaTHKa 1 HH(POpMATHKA.

Asrop: nonent kapeapsl TY u JIC I'ybuna E.B.

3asenyromuit kadpenpoit TYuJIC, n.¢.-m.H. Ocumnos I'.B.

[IporpamMma onobpeHa Ha 3acelaHuu METOJUYECKOH KOMUCCUM HWHCTUTYTa MHGOPMAIIMOHHBIX
TEXHOJIOTUH, MATEMaTUKN U MEXaHUKU

ot 30.11.2022 roga, mpotokos Ne 3
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https://teach-in.ru/course/differential-equations-p1
http://ed-online.ru/courses/214-Differentsialnye-uravneniya-i-kraevye-zadachi
http://ed-online.ru/courses/214-Differentsialnye-uravneniya-i-kraevye-zadachi
https://intuit.ru/studies/courses/911/325/info
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