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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CnocoOHOCT, HCIIOJIB30BaTh B MPO(GECCHOHANBHON  ACATENHHOCTH  0a30BbIC  3HAHUS
(GyHIaMEHTAIBHBIX  pa3lelioB  MaTeMaTHKH,  CO37aBaTh ~ MareMarH4ecKHe  MOJACTH  THIIOBBIX
npoEeCCHOHANBHBIX 3a/lad M HWHTEPIPETHPOBATh IOMYYCHHBIC pPE3YJbTaThl C yYETOM TPaHHUII

MPUMEHUMOCTH MOJIENIEH

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

- TEXHOJIOTMUYECKUUN

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMXCsl TOJKHBI ObITH COPMUPOBAHBI CIIETYIOIINE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHMe
(hyHKUMY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE ISl POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-2 CriocobHOCTB
WCTIOJIb30BaTh B
npodhecCHoHaIbHOM
JeSITETbHOCTH 0a30BbIe
3HaHUs QyHJaMEHTAILHBIX
pas3zienoB MaTeMaTHKH,
CO3/1aBaTh MaTeMaTH4YeCKHe
MOJICIT! TUTIOBBIX
npohecCHOHANIBHBIX 3a1ay
W UHTEPIIPETUPOBATH
MOJTYYCHHBIC PE3yJIBTaThI C
Y4ETOM TPaHHUII
NPUMEHUMOCTH MOJIeNeN

3HaeT ¥ MOHUMAET:

OCHOBHBIE  TOHATHS U METO.BI, TEOpUH
muddepeHInANBHBIX ~ YpaBHEHHH,  MaTeMaTHYECKUX
METONIOB peIICHUs MpO(EecCHOHANBHBIX 3a7ad; METOZIBI
UACHTU(QHUKALNN MaTeMaTHYECKUX ONMHCAHHHA peatbHBIX
SIBICHUI U TIPOLIECCOB Ha OCHOBE JKCIEPHMEHTAIbHBIX
JTaHHBIX; OCHOBHBIE METOJIBI u MPUHIUITBL
MaTeMaTHYECKOT0 MOJEINPOBAaHUS.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

YMmeeT (CrocoOeH MPOAeMOHCTPUPOBATH):

CTPOWUTH MOJEIHM THUIOBBIX MPO(ECCHOHANBHBIX 3ajad,
HAXOAWUTh CIOCOOBI WX PEIICHUS W HWHTEPIPETHPOBATH
MpoheCCHOHATEHO CMBICIT MOJYYSHHOTO PE3y/IbTaTa;

- TPUMEHSTH METOIbl PA3NIUYHBIX MaTEeMAaTHUECKUX
JUACIIMTIIINH JUIS COCTaBJIEHHUS MaTeMaTHYECKHX MOJEei
THUTOBBIX MPO(ECCHOHANBHBIX 3a/1a4;

- MPUMEHATh MATEeMATHYCCKHE METOMABI MPH PEHICHUN
THUTOBBIX MPO(ECCHOHANBHBIX 337a4: MPOBOAUTL AHAIN3
GyHKIUE, pemath OCHOBHBIC 3aJaud MaTeMaTHUECKON
CTaTHCTHKH, pemiatb  ypaBHEHHS u CHCTEMBI
nuddepeHIIHaNTbHEIX  YPAaBHCHUH NPHUMEHUTEIBHO K
peabHBIM TPOIIECCaM.

Bmaneer:

Brnaneer: MeromamMu TMOCTpOCHUST  MaTEeMaTHUYECKUX
MoJeneH TUIIOBBIX po(heCCHOHATTLHBIX 3aj1ad,
crnoco0aMy HaXOXKJICHUS PEIICHUN MaTeMaTHYeCKHUX
MoOJIeIICH H coJiep KaTeabHOM HMHTEpIpETauu

MOJIY4YCHHBIX PC3YJIbTATOB,

- MCTOAaAMH MaTeMaTHIeCKOH O6pa60TKI/I PE3YIbTAaTOB
peICHUA HpO(l)CCCI/IOHaIIBHBIX 3aaaq,

- IMaKCTaMU IMPUKIIAJHBIX IIpOrpaMm IJIs1 MOACINPOBAHUA
PpCaIbHBIX MPOLIECCOB U SIBJICHUI.

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:




OIIK-2 CnocoOGHOCTh HCHONB30BaTh B MPO(ECCHOHATBHOM JEATEILHOCTH 0a30BBIC
3HaHUS (DyHJAMEHTAIBHBIX pa3/IejioB MAaTEMAaTHKH, CO3JaBaTh MaTeMaTHYECKUE MOJICITH
TUTIOBBIX MPO(ECCHOHANBHBIX 3aJlad U WHTEPIPETHPOBATH MOJTYYCHHBIC PE3YIBTAaThl C
YYeTOM IPaHUI] MPUMEHUMOCTH MOJETICH

Ne HaumenoBanue dopma oOyyeHus
n/n JIMCITUTUINH
onpeuenmom;dx Ounias
(cemectp)
MEKTUCIUTUTMHAPHEIE
CBA3M 112131415
1 | AHanmuTH4eCcKas +

TEOMETPUS U
TMHEHHas anredpa

2 | AHaIUTHYECKHE + |+ |+
METOJBI B PU3UKE

3 |MareMmaruuecKuit + | +
aHaIN3

4 | ®uznka ciy4aiHbIX + |+ |+
IIPOLIECCOB

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpunara:
JucuumuinHa «/luddepeHnmanbapie ypaBHEeHUs» OTHOCHUTCS K 0a3oBoil yactu ydeOHoro rutana OII mo
HanpasieHuto noarorosku 03.03.02 - dusuka.

JucrunuHa «/{uddepennmanpapie ypaBHEHUSD» U3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 7 3.€.

Ounas: 7 3.e.
Bun yuebHoit paboThl (Bcgzii::%)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 104
Jlexmm (JIextmm) 52
[Tpakruueckue (Ilpakt. pad.) 52
CamocrostensHas padota (CP) 112
OK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp
1 JuddeperunanbHb KontponbpHas
€ YpaBHEHHUS 16 | 16 | 38 pabora;
MEPBOTO TOPSIKA TectupoBanue
2 JuddepenunanbHbl KonTponsHas
€ YpaBHCHHS 18 | 18 | 38 pabora;
BBICIIIETO TOPSAKA TectupoBanue




3 JInHelHbIe CUCTEMBI KontponpHas
middepenumansuel | 18 | 18 | 36 pabora;
X YPaBHECHUU TectupoBanue

Tema 1. [Indppepenuuaibubie ypaBHeHus nepsoro nopsinka (OIIK-2)
Jleknus.
Jlexus 1. O6b1kHOBEeHHBIE AU depeHnnanbabie ypaBHeHHs. 3aqada Koy,

Jlekmst 2. Knaccel auddepeHManbHbIX  YpaBHEHHMM W WX XapaKTEPUCTUKU. YPaBHEHUS C
pa3aesItoIUMUCS TTepeMeHHbIMU. [1epBbIii HHTErpal.

Jlekuusa 3. OnHOopoaHbIEe ypaBHEHUS. PeyKius oqHOPOAHOTO YpaBHEHHUS K YPABHEHUIO C PA3ACSIONIMMUCS
MEPEMEHHBIMH.

Jlexums 4. Jluneitnsie nuddepernuanpabie ypaBHeHUA. MeTo | BapHary.

Jlexums 5. YpaBHenus bepnymniu. Penykius ypaBHenust bepHymim k nuHeliHoMmy auddepeHuaibHOMy
YPaBHEHUIO.

Jlexuus 6. YpaBHenue Pukkatu.
Jlexumst 7. YpaBHeHus B monHbIX Auddepennmanax. MHTerpupyomumui MHOKHTEIb.

Jlekms 8. 3aMeHa nepeMeHHOW. YpaBHEHHsS, HE pa3pelleHHbIE OTHOCUTEIBHO MpOM3BOAHOH. Ocobble
pewenus. YpasHenus Jlarpanxa u Knepo.

IIpakTH4Yeckoe 3aHATHE.
[IpakTrueckue 3aHATHS.
3anstue Nel. YpaBHeHus ¢ paspenstonumucs nepemeHHsiMu [2] Ne51-65.

3ansatue Ne2,3. OnHopoaHble ypaBHEHUA. PeqyKIus OTHOPOAHOTO YPAaBHEHUS K YPABHEHHUIO C
pazaensitomuMucs rnepeMeHHbIMu. [2] Ne101-129.

3anstue Ne 4-.6 Jlunelinsie nuddepeHnmanbubie ypaBHeHus. Meton Bapuauuu. YpaBHeHus: bepHymnu.
Penykuus ypaBuenus bepuyiiu k auHeiiHoMy auddepeHnraabHoMy ypaBHeHHIO. YpaBHeHHe PukkaTu. [2]
Nel36-172.

3ansatue Ne7,8 YpaBHeHUs B MOMHBIX Tuddepenuanax. HTerpupyomuii MHOKUTEb. 3aMeHa
nepeMeHHOM. [2] Nel86-220.

3ansatue Ne9. KonrponbHas paboraNel.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3amaHus Ui CaMOCTOSATENIbHOU PabOTHI:
N3yunth TeOpeTUUECKUI MaTepurall.
Hayuutbcs pemars ypaBHEHUS C pa3AeIsOIMMUCS IEPEMEHHBIMU
Hayuutbcs pemars OTHOPOJHBIE YPaBHEHHUS IIEPBOTO MOPSJIKA.
Hayuutbcs pemars JinHENHHbIE ypaBHEHUS IEPBOTO NOPSAKA.
Hayuuthca pemats ypaBuenus: bepnysim.
IIpu3nak paspemmmocTty ypaBHeHus Pukkaru. Hayuutscs pemars ypaBHeHus Pukkaru.

Hayuutbest pacmno3HaBath M periath ypaBHEHUs B MOJIHBIX Tuddepenipanax. Hayunutbes HaxoauThb
MHTETPUPYIOUINI MHOKUTENb.

Hayuurtbcs pemiats ypaBHEHUS EPBOTO MOPSI/IKA, HE pa3pelIeHHbIE OTHOCUTEIBHO MTPOU3BOAHOM.

Tema 2. Inddepennuanbubie ypapHeHus Boicuiero nopsjaka (OIIK-2)

Jlekumus.
Jlexumst 9. JIuHeitHbIE OMHOPOIHBIC YPABHEHUS C TTIEPEMEHHBIMU KO3 PUIIMEHTaMH.
Jlexuus 10.Ctpykrypa MHOXKeCTBa pemieHnil. @yHaaMeHTanbHas CUCTEMA PELLIEHUH.
Jlekuusa 11. JInHeitHas 3aBUCMMOCTh PEUICHU OT HaYaJIbHBIX 3HaueHu. Onpenenurens BpoHckoro.
Jlexims 12. JluHeiiHble HEOAHOPOTHBIC YPAaBHEHHUS C MepeMeHHbIMH kod(duuumenramu. Jluneiinsie
HEOJHOPOIHBIC YPABHEHUS N-TO MOPSAKA C IEPeMEHHBIMU Koddurentamu. [IpuHIun cynepno3uim.
Jlexuus 13. Metoa Bapuanuu NpoU3BOJIBHBIX TOCTOSIHHBIX.
Jlexuwmst 14. JIuneiiHble OTHOPOAHBIC YPABHEHUS N-TO MOPSAKA C TIOCTOSHHBIMHU KO3(PPHUITHIEHTaMH.



Jlextms 15. JluHeliHble HEOAHOPOIHBIC YPAaBHEHHS N-TO TMOPSAAKA C TOCTOSHHBIMH KO3 (HUIMEHTaAMH.
CrpykTypa 4acCTHOTO pPEIICHHUS.

Jlekms 16. Meronsl pemeHUss JIHHEHHBIX Au(QepeHInanbHbIX YpaBHEHUH C  MOCTOSHHBIMH
K03 UIEHTaMH.

IIpakTH4Yeckoe 3aHATHE.
[IpakTrueckue 3aHATHS
3anstue Nel0,11. YpaBHeHus, gomyckaronye noHmwkeHue nopsaxa.[2] Ne421-500

3anstue Nel2,13. Metoas! petieHus TUHEHHBIX AuddepeHnanbHbIX YPaBHEHUN € TOCTOSIHHBIMU
ko3 duumentamu.[2] Ne511-618.

3anstue Nel5 Jlunelinple ypaBHEHUS ¢ mepeMeHHbIMU Ko duumentamu. dyHaaMeHTanpHas cucrema
peuieHuil. JInHelHast 3aBUCH"MOCTb PEIICHHI OT HadajabHbIX 3HaYeHui. Onpenenurens BpoHckoro.
JIuHeliHble HEOMHOPOIHbIE YPABHEHUS C IEPEMEHHBIMH KodpduimenTamu. JInHeHbIe HEOTHOPOIHbIE
ypaBHEHHUS N-TO MOPsAIKa C mepeMeHHbIMU K03 uumentamu. [Ipunnun cynepno3unuu. Meron Bapuauuu
ITPOU3BOJIBHBIX MTOCTOSIHHBIX.

[2] Ne641-750.
3ansatue Nel6. Konrponbhas paborta Ne2.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amaHus i1 CaMOCTOSTEIbHON paboOTHI.
N3yuuts TeopeTnueckuit Mmarepuai. HayduThcs IpUMEHSATh TEOPETUUECKUE CBEACHUS TP PEIICHUH 3a]1a4.
Hayuutbcs onpenensiTe OCHOBHBIE TUIIbI YPABHEHUH, AOMYCKAIOIIMX MOHMKEHHUE MOPSIKA.

HSy‘II/ITB OCHOBHBIC TOACTAHOBKH M HAYUYUTHCA PECIIATh YPABHCHUA BBICIINX MOPAAKOB, TOITYCKAIOIIUEC
IIOHMKCHUEC ITOpsAAKA.

W3yuntp nuHelHble ogHOpoAHbIe TuddepeHIalbHble YPaBHEHHSI BHICIIMX TOPSIKOB.

HayuuThcst pemars TMHEHHbIE HEOMHOPOAHbIE u(epeHIraIbHble YpaBHEHH ¢ IPABOM YacThIO
CIIELMAJIbLHOTO BUA.

HayuuThcst pemars TMHEHHbIE HEOTHOPOAHbIE U(epeHInaIbHbIe YpaBHEHUS METOAOM BapHalluu
IIPOU3BOJIBHBIX IIOCTOSHHBIX.

Tema 3. Jluneiinbie cucrembl Ju(ppepeHunaibHbiX ypapHenni (OIIK-2)
Jlekumus.
Jlextmst 17. Cucremsl auddepeHnaabHbIX YPaBHEHUH, METOBI PEIICHHUH.
Jlexmus 18. MeTozbl perieHust TMHEWHBIX CUCTEM YpaBHEHHH ¢ TOCTOSHHBIMU KO3 pULineHTaMu.
IIpakTnyeckoe 3ansATHE.
IIpakTrueckue 3aHATUSA

3anstue Nel7. Cuctemsl auddepeHnanbHbIX YpaBHEHUH, METOABI petieHui. MeToab! perieHus
JUHEHHBIX CUCTEM YpaBHEHUH C MOCTOSHHBIMU Kodpduimentamu. [2] Ne786-875.

3anstue Nel8. Kontponbnas padora Ne3
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
3agaHus 419 CaMOCTOSTEILHON paboTHI:
1. I3y4uTh OCHOBHBIE METO/IBI PEIICHUS TUHEHHBIX CUCTEM YPaBHEHUH C MOCTOSHHBIMH KOA(PPUITNCHTAMH;
2. Hayuntbcsi pUMEHSTh TEOPETUUECKHUE CBEACHUS NIPH PEIICHUH 3a]1a4;

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocts — 10 0atoB
*  TeKylwMii KoHTpoisb — 40 OannoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB



*  OTBET HA 3K3aMeHe: He 0oree 30 0auioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. | Juddepennuman | KonTpoa 10 KontponsHast pabGora cocront u3 5 3amaHuii 3a TpaBUIBHOE
bHBIE bHasI BBITIOJTHEHNE KaXKI0H CTYIEHT MoTydaeT 2 Gamia
YpaBHEHUS pabdora(k
MepPBOTO OHTPOJIbH
MOpsi KA blii cpe3)
Tectupos 10 Tect cocrout u3 10 3amanuii 3a MPaBUIHLHOE BEHITIONHEHUE KaXKIOTO
aHue CTYHIEHT Toiry4aet 1 6amn
2. | Auddepentman | Konrpons 10 KontponsHas pabotra cocrouT u3 5 3amaHuii 3a TpaBUIBHOC
bHBIC Hast BBITIOJTHEHUE KXKI0H CTYICHT NonyJaer 2 Oaia
ypaBHEHUS pabora
BBICLICTO Tectupos 10 Tect cocrout u3 10 3amaHuil 3a NPaBUIBLHOE BBINOJHEHHE KaXIOTO
HopsAnKa aHue CTYACHT monyyaet 1 6asn
3. JInnelinpie KonTpoa 10 KontponsHast pabGora cocront u3 5 3amaHuii 3a TpaBUIBHOE
CUCTEMBI bHasI BBITIOJTHEHNE KaXKI0H CTYIEHT MoTydaeT 2 Gamna
muddepennuan | padora(k
BHBIX OHTPOJIbH
YpaBHEHUN blii cpe3)
Tectupos 10 Tect cocrout u3 10 3amanuii 3a MPaBUIHLHOE BEHITIONHEHUE KaXKIOTO
aHue CTYIEHT Toiryqaet 1 6amn
4. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ausTuit
7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit
4-6 6amioB — CcTyeHT nmocetwi He MmeHee 50% 3anaTuit
1-3 Gaa — CTyIeHT MOCeTHII He MeHee 25% 3aHaTuit
Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
5. [IpemuansHbie OaILITBI 20 JlomomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOTYT OBITh HAYHCIICHBI:
- TIOCTOSIHHAs aKTHBHOCTh BO BpEMs MPAKTHYECKUX 3aHATHH — 5
0aIoB;
- y4acTue B MPOCKTaxX — 5 0ajios;
- yuacTtue B KoH}epeHuusx — 10 6annos.
6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTIIUYHOY.
7. |WBpuBuIyanbHBIC 3a0aHS, 20 JloGop: CTymeHT MOXKeT TPEeJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI I KOHTPOJIFHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaNTBl Ha
JK3aMeHe
8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOAJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

&5 - 100 6aiu1oB

OTIn4HO

70 - 84 6aiuioB

Xopouio




50 - 69 Gannos YIOBIETBOPUTEIBEHO

Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHast padora

Tema 1. JIuddepennmanbabie ypaBHSHUS IEPBOTO TOPSIIKA

TunoEble TEMBI KOHTPOILHEIX padoT

KorTpossHan paborta Nel
Tema 1. epeHITHATEHEIS VP AEHEHHT DePEOrD IopAIED

1. C momMomEeto H3OKIHH H30OpasHTE CXeMATHIECKH PelleHHe VP aEHeHHA
v+ =x+2.

Penmrre YPAaBHEHHA, IIPH HEO ox OOQFLOCTH CESQA HX E YPABHEHAM C Pa3] e/ TAFOIIEMEICA
mepen e HHBIMEL
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Tt
[
—
=1
Nak

4 oy x+2y-3
T dx—y-3

n

(0 3% + 2xpade= 0, (0) = 1.

Penmrre ypaEHeHmA, MpH HeoOX 0 MMOCTH CEEA HX K THHeHHE

Ly +2xy=x""

2. 2yd+ [;.-l—ﬁx}m:u;

3. o =y+xcosx

4 (X -0y -—wv=x"-x W2=1.7;
5. v+ 2v=x" sinx, w0)=1.

Penumrte vpasgense bepeayron
Ly =xy-x

3. 2 +y) =) Inx, (1) =2

Penmrre ypaeHeHse B moasHex quddepeHmmaTax

2 3
L (v+ =)+ ({x+—
(r+ e+ (e

I +1 28 +3v+ 24
22X = VTV
a v :

Hafite HETerpHp VIOURE MHOFHTLTE H 00lee pelIeHe VP AEHSHHA
(o + 3 +2x)eh + 2y =10

OmpezeInTs THO VPAEHEHHNA H VEASATE CIOCO0 870 pemIeHHA:
. p'—xe" =12;

vl +{x+1)dv=10;

'+30° =2y

dr+(3y—e*)a=10;

(x" + 3 )ehe+ 2oy =0,

[

oo

10



9. Haftrs obmee # ocoboe (eCaIn 0HO CYIISCTEYET) PRUISHIA VP AEHSHIH

(0" + X +(y - X )y =0;

[
=, 9
| +
laa et
T
‘g -
s - " |I
+

(=]

s

Il

=

h

. xrr‘:.r;&r+ [x;_:l.'e?‘: +* Vidv=10.

10. Peumrs 3agauy Komm

2 2x 2

Ly + =, 0)=2
1+x 1+x 3

3y 2y =27, W)=

11. Penmerre vpaesenms
L v=x+3"-1Iny"

2 A -11=2y"
3 y=0'-0".
Tena 2. [ EHITHATBHEIE VD ABHEHIA BRICITET0 TOPATES
1. Penmre vpaEHeHNA, IOHHSHE HX IOPAT0E
1. »"+ 2" =0;
2 -1y =207
303"+ =0,

4 " =2x(¥)% Q)= 2. ¥(2) =0.5.
1. Hafitw o0uree penreHmnse VpaEHSHHA

Ly =2y"+dy=0;
2 " +6 + 0y =0,
3. 3" +4y=0.

2. Peumrte sagauy Komm

3. Hafitw o0umree penreHn:s VpaBHSHHA

eI
1. filx)=3x-1;
2. fix)=3&7;
3. flx)=2enx

4. fix)=¢&"cos2x
4. Ha#rw pemrerne sagaun Konm
oo 1 1x
Vitsy=<5. W
4 42
seTogans JJarpamsa 1 Komnm

11



LA

[

LA

Ha#ire ofmree pemerme
Ly +3v"+ 73" +3y =(16x+20e";
20—y = 5 (x+2)

R
C(dx+3) " + (@ x+3)y — 16y =0;
xV'—3n +3v=—Inx

Kontpoaeras padora Ned
Tena 3. Cocrenms: nuddepe ATBHBIE VD AEHEHHE

Hafite penresss THESHHEX CHCTEM
[x=-8x+4y [X=6x+3y x(0) =0
1y . - 2 g @
(y=3x-4y (p=-x+1y 0=
[x=3x-2y [#=6x+4y+ 2%
301 A
y=1lx+y y=—x+10y-1
Penmrre cretery auddep A eHEx VpaEHeHIE MeTogoM JlaTpamsa
[x'=—dx+y,

r 1
y==bx+v+ —.
L l+&~
PenrsTs pasHEME MeTOTAMH (FTH MeTO T0M HCETHWSHHE, IIH MeTOI0M JHIepa, I

MATPHYHEM METOJ0M) I8 cHCTeMEl TG dep eHIMATRHEX YPaBHeHHA X = AY , r3e

(3 1 -1y 4 =1, [0 1 0 4=-2,
1) A=| 2 2 —1|,4,=3, 2)A={—4 -4 0[2,=-2
-2 1 4)a=5; -2 1 2} 4=2

Jag Eam ol cHcTeMEl HAATH (VHTAMeHTATEHES CHCTEMED eIl

Penrste crcTeny auddepeHITHATEHEX VP 1EHSHIHA

[ X" ="+ +x-3y=0

i‘lﬂ-'”_ 2x"—x"-2x+5y=0.
ITo zazassod $vHIAMeHTATEHOH MaTpHle ${x) Ha#TH A(X) THHeAHOH CHCTEMEI
V(x) = Ax)p(x)

fx 17
H(x) = | x>0.

W 2x

BeidpaTe MeTOI H DpENHTE HEOJHOPOOHVIO CHCTEMY OOEKHOESHHEIX
. ar
mrddepeHIHATERER VPaEHEHHH: o = Ar+ F(x). roe

3 0 -1 1
A=|-2 1 1j,F{x}= 1+xj.
3 -1 - 0

Tema 2. JTuddepennpanbible ypaBHEHHUS BBICIIETO MOPSIKA

12



[

TunoELIe TEMEI KOHTPOJILHELX padoT

KonTpossHan padorta Nel
Tena 1. epeHITHATEHEIS VP AEHEHIT DePEOTD MopATEa

C moMoImEse HSOKTHH H300pasHIE CXeMaTHYeCKH PelleHHe VP aEHeHHA

Av+ ) =x+2|
Penntrs ypasHEH:A, IPH HeoOX QEFMOCTH CEERA HX K YPAEHEHHAM ¢ PasielAromEnHCA
TIep EMEHHEIMH

13



3.

LA

2 di= l_f,m;
1-x*
v .
3. — = Xgps')
v

4 ¥xe =", W1)=0;
3 2x+ e+ (3x+3y-Dde=0, w0)=2

PenruTs 0HOpPOJHEIE VPAEHEHHA
1. ¥y —2° =2x"

=¥{ny—Inx);

3. xydy -~y de=(x+3) e "dk;

[

4 = x+2;|.'—3;
T dx-y-3
5. (% = 3x7)dv + 2apee =0, W0)=1.

Penmrts YPAaBHEHHT, IIPH HeoDx OTMMOCTH CBEOA X K JTHHEHHEIM
Ly +2xy=x""
2y + (v —6x)dv = 0;

X' =y+xcosx

b

a

Y-y -xw=x"-x W2)=17;

Ll
e

LJI

Y+ 2v=xe" sinx, W0)=1.

Penrste yvpaegenne bepayaan
L y'=xy" —xy;

2
L (y+ =)o+ (x—)ar =0
> =

. 2 247
2 3r:|—;|. _2x +xp+ 2y .
¥ v

Hafite HHETerpHp VIOUE MEOFHTETE H 00mes pelleHHe VP AEHEHIA
(2 + 37 +2x)ehc+2va =10

O'mp e meTHTE THO YPABHSHNA B VEA3ATE CII0C0D 70 pemerma:
o —xst ' =12,

el +{x+ 1)y =10;

X'+ 3 =2y;

dr+(3y-e*)dc=0;

(x" + 3+ 2oy =1

L

Ao

14



0. Hafirw obmree u ocoboe (2CIH 0HO CYVIISCTEYET) PeIISHHA VP AEHSHIH
(f + )+ (7 -y =0;

2. .l:l.'r+_:l.'=:l.':;

3. (7 —3x)dv+ 2y =10;

[

4y =2 (1+ny—1Inx):

X

. xgh‘:dt+ [:I:J.'E“: + =0

h

10. Peunrre 3amauy Konm

2 2x 2
Ly sy = 3(0)=
1+x 1+x 3
2 3y +2ay =207, p(0)=1:
3. vah ={3ycos2y -2y sin2y—x)dy, Wl6)=x.

11. Peuntte vpaEHeHNA
. y=x+3"-1ny"
LAY -1]=
3y=x'-().

23"

Tema 2. epe AMBHEIE VP AEHEHHA ERICIIETO MOPATE
1. Penmre vpaEHeHN, DOHHSHE HX DOPATOK
¥+ 2" =0

1.
2 [;I.'—].}_:I.'”= -—J’[.:I'I}:;

L

L yv"=2y"+4v=0
27" +61 +8y=0
iy +4y=0

[

Penmmts sagauy Konm
L 3y"=2y"-8y=0, v(1)=1,¥(1)=2;

3. Hafitw oOmee pemesse ypaEHeHNA
2y +y' -y = flx).
eCIH

4. Haiftre pemerme sagaun Konm

| lx x
Vi+—yv=—=. W—
4" 427 "4

meromamm Jlarpammsa » Konm.

15



[

b

[

Hafire obmwee pememme
Loy +33"+Ty +3y =(16x+20)e;

By =5(x+2Y;

(dx+3)y"-16y=0;

+ 4

KontpoanHasA padora Ned
Tema 3. Crcrene guddepe 4IBEHEDN VD AEHEHEE

Hafrm pemermrs Jeeeffnex cHeTEM
[x=-8x+4y [#=6x+5y x(0y =0
1) . - D4 -
y=3x—4y y=-x+2y ° yO)=
[t=5x-2y [#=6x+4y+2¢
S L
|¥=2x+y y=—x+10y-1
Penmrre crcreny auddepemma TeHex VpaEHeHIE MeTo oM Jlarparmsa
[x'=—dx+y,
i 1
¥ =—bx+y+
l+&”

Penmrre pasHEme MeTo AN {FUTEH MaTOJ0M MOETE T SEEI, FUTH MeT o oM JHTepa,
MATPHYHEIM METOJ0M) B CHCTeME JHddep e HUHATEHEIX VPAEHeHHHA X = AX , r3e

73 1 -1 4 =1, Fo 1 0.4 =-2,
) A=|2 2 -1|2,=3 2)A=|—4 —4 0[1=-2
-2 1 4)a-=5; 2 1 2} 4=2

JaA EasmoR cHCTeMEl HAHTH $VHIAMeHTATBHEIS CHCTEME! PEIIeHEH.

Penmrre crcTeny auddepemma IeHEx VpaEHSHEH
[ %"=+ 3 +x-3y=0
<'¥:I-v1'”— x"—x"-2x+3y=0.
ITo zagammod dyEIamMenTaTEs0l MaTpme ${x) HaATH A(Y) THHeHHOH CHOTEME
V(x) = Alx)y(x)
[T
$(x)= z L x>0

! 2
R

. Brldpate MeTom H pEMHETE HEOJHOPOIHVID CHCTEMY OOBKHOESHHEDX

mudbepeRIHATEHEX VPaEHEHHH: % = AY + F(x). rae

3 0 1 1
A=|-2 1 1),F(x}= 1+x].
3 -1 1 0

Tewma 3. JIuneitasie cuctemsl qudGepeHInanbHbIX YPaBHEHUN

16



[

TunoELIe TEMEI KOHTPOJILHELX padoT

KonTpossHan padorta Nel
Tena 1. epeHITHATEHEIS VP AEHEHIT DePEOTD MopATEa

C moMoImEse HSOKTHH H300pasHIE CXeMaTHYeCKH PelleHHe VP aEHeHHA

Av+ ) =x+2|
Penntrs ypasHEH:A, IPH HeoOX QEFMOCTH CEERA HX K YPAEHEHHAM ¢ PasielAromEnHCA
TIep EMEHHEIMH

17



3.

LA

2 di= l_f,m;
1-x*
v .
3. — = Xgps')
v

4 ¥xe =", W1)=0;
3 2x+ e+ (3x+3y-Dde=0, w0)=2

PenruTs 0HOpPOJHEIE VPAEHEHHA
1. ¥y —2° =2x"

=¥{ny—Inx);

3. xydy -~y de=(x+3) e "dk;

[

4 = x+2;|.'—3;
T dx-y-3
5. (% = 3x7)dv + 2apee =0, W0)=1.

Penmrts YPAaBHEHHT, IIPH HeoDx OTMMOCTH CBEOA X K JTHHEHHEIM
Ly +2xy=x""
2y + (v —6x)dv = 0;

X' =y+xcosx

b

a

Y-y -xw=x"-x W2)=17;

Ll
e

LJI

Y+ 2v=xe" sinx, W0)=1.

Penrste yvpaegenne bepayaan
L y'=xy" —xy;

2
L (y+ =)o+ (x—)ar =0
> =

. 2 247
2 3r:|—;|. _2x +xp+ 2y .
¥ v

Hafite HHETerpHp VIOUE MEOFHTETE H 00mes pelleHHe VP AEHEHIA
(2 + 37 +2x)ehc+2va =10

O'mp e meTHTE THO YPABHSHNA B VEA3ATE CII0C0D 70 pemerma:
o —xst ' =12,

el +{x+ 1)y =10;

X'+ 3 =2y;

dr+(3y-e*)dc=0;

(x" + 3+ 2oy =1

L

Ao

18



0. Hafirw obmree u ocoboe (2CIH 0HO CYVIISCTEYET) PeIISHHA VP AEHSHIH
(f + )+ (7 -y =0;

2. .l:l.'r+_:l.'=:l.':;

3. (7 —3x)dv+ 2y =10;

[

4y =2 (1+ny—1Inx):

X

. xgh‘:dt+ [:I:J.'E“: + =0

h

10. Peunrre 3amauy Konm

2 2x 2
Ly sy = 3(0)=
1+x 1+x 3
2 3y +2ay =207, p(0)=1:
3. vah ={3ycos2y -2y sin2y—x)dy, Wl6)=x.

11. Peuntte vpaEHeHNA
. y=x+3"-1ny"
LAY -1]=
3y=x'-().

23"

Tema 2. epe AMBHEIE VP AEHEHHA ERICIIETO MOPATE
1. Penmre vpaEHeHN, DOHHSHE HX DOPATOK
¥+ 2" =0

1.
2 [;I.'—].}_:I.'”= -—J’[.:I'I}:;

L

L yv"=2y"+4v=0
27" +61 +8y=0
iy +4y=0

[

Penmmts sagauy Konm
L 3y"=2y"-8y=0, v(1)=1,¥(1)=2;

3. Hafitw oOmee pemesse ypaEHeHNA
2y +y' -y = flx).
eCIH

4. Haiftre pemerme sagaun Konm

| lx x
Vi+—yv=—=. W—
4" 427 "4

meromamm Jlarpammsa » Konm.
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[

b

[

Hafire obmwee pememme
Loy +33"+Ty +3y =(16x+20)e;

By =5(x+2Y;

(dx+3)y"-16y=0;

+ 4

KontpoanHasA padora Ned
Tema 3. Crcrene guddepe 4IBEHEDN VD AEHEHEE

Hafrm pemermrs Jeeeffnex cHeTEM
[x=-8x+4y [#=6x+5y x(0y =0
1) . - D4 -
y=3x—4y y=-x+2y ° yO)=
[t=5x-2y [#=6x+4y+2¢
S L
|¥=2x+y y=—x+10y-1
Penmrre crcreny auddepemma TeHex VpaEHeHIE MeTo oM Jlarparmsa
[x'=—dx+y,
i 1
¥ =—bx+y+
l+&”

Penmrre pasHEme MeTo AN {FUTEH MaTOJ0M MOETE T SEEI, FUTH MeT o oM JHTepa,
MATPHYHEIM METOJ0M) B CHCTeME JHddep e HUHATEHEIX VPAEHeHHHA X = AX , r3e

73 1 -1 4 =1, Fo 1 0.4 =-2,
) A=|2 2 -1|2,=3 2)A=|—4 —4 0[1=-2
-2 1 4)a-=5; 2 1 2} 4=2

JaA EasmoR cHCTeMEl HAHTH $VHIAMeHTATBHEIS CHCTEME! PEIIeHEH.

Penmrre crcTeny auddepemma IeHEx VpaEHSHEH
[ %"=+ 3 +x-3y=0
<'¥:I-v1'”— x"—x"-2x+3y=0.
ITo zagammod dyEIamMenTaTEs0l MaTpme ${x) HaATH A(Y) THHeHHOH CHOTEME
V(x) = Alx)y(x)
[T
$(x)= z L x>0

! 2
R

. Brldpate MeTom H pEMHETE HEOJHOPOIHVID CHCTEMY OOBKHOESHHEDX

mudbepeRIHATEHEX VPaEHEHHH: % = AY + F(x). rae

3 0 1 1
A=|-2 1 1),F(x}= 1+x].
3 -1 1 0

TecTupoBanue

Tema 1. [Iuddepenimanbabie ypaBHSHUS IEPBOTO MOPSIIKA

20
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THDoEEIE 3aJaHHAA T CTHpOEAHHA

Tecrl
Tema 1. ep EHITMATEHEIS VPAEHEHHA NEpEOrD HOpATKa
dv  dx
1. Oomee pemenme grddep e HIHAIRHOMO VP ABHSEHA —5 = " HMeeT BHY
it + 'C
D@ Lo _ma+rysc 6) () - = aretex + C
1 ! 1
E'}I:}—=1ﬂ(1+x}+c 1'}[_} —_=ar¢jg_+c'
v x

2. Tamo auddepermmamnoeypassesme ) — 3= 0. Toraa ero pemesen SE18eTCA
dvEEITEIE

a)(M y=3 N y=—x BHry=x () y=3

3. Jasno gnddepenmmamnoeypassesn: V' = —1gx . Torga ero penressen AeTaeTes dvHEEIHA
a)(? y=cosx  @)(1) y=lncosx E)(7) y=—Incosx ) (7 y=sinx

4. Yactaoe pemenme grddep eHIFATEHOTO VD AEHSEA (x -1)-y=2xy mpu V(2) =6
HIMEET BHA

a)() y=mf’ -1|-m3+6 D) y=x'+2 B y=2x"-1) Dy I”S

y—1

5. Ecanyf) — pememne ypasnema ) = . VIOBTIeTEOpAHITE e VeloEmmo v(2 )3, Toraa
x

v(1)pasno...

(2

6. Mz namerem audidep eHITHATEHEIR V] ABHSEIE VD AEHSHIAME b ep HYIIH ABTAI0T 0T

)M %+_}'+?=I} 8) (N x%+ v=xp* BN 3%—2.}:1"‘_}"3 (M J'%+f =0

) (1) ;,-=x%_ng () x;—xe" +2=0

2. 1z pameemx grddep eHITHATEHEIX V] AEH SHETH THEH e HHERE VP SEHSHAME IEPECT0 IOpATED
ABTAROTCA

av 1 v oy a2 . .
AT =——y==p" N ax+y=4 ©B)() Z+2y=3 (N X=cody-x
R e M IOE S o =+ )() 2 =cody-x]

9. Vpaemsmme v+ xy = x° EETRETCE...



a)(?) ogropo e quddep cHIMATEEEM VD AEHEHI S
o) (7) ypaEHeHreM ¢ pasTeIaEONTMECA [Tep oM HHELET
E) (7) ypaenemmenm bepery T

r) (1) miHeHHBIM Heo JHOPOTHEIM JH (e peHIH ATHHEIM YPaEHeHHeM | mopaika

10. Vpaesesmme }' — 3y = IIJ'.' + 1:|_:L': ABTASTCE

a) (!) anddepernHaTEHEM YpaEHeHHEM NEPEOT0 0 PATEA Pas]e I HMHEC A
nepeMeHHBIMH

@) (7) THEeHHEIM 0 JHOPOIHEM TG dep SHITHATEHEM VP AEHSHHEM ETOPOT0 OPATE C
TI0CTOARHEIME K03 G HImre T ane

B) (7) asddepermTma TsIRM VD aEReEeM bepHyITH

) () mrEefHED Heo JHOP OOHER ZRddep cHIFATEHER VP AEHSHHSM ETOPOro IOPATEA ©
TI0 CT O AETEEIME 0 S EITH e T ane

r ¥ T
11. Ecamyix) — pemIesse ypasHeHns V = — —— , VIOBISTEOPAROIISE VCTOEHED }'[E -1,
cigx
27
Torga v 3 Jpasso?
a) (Nl e)(M2 =8(M-1 nH((MH-2
F RN |
12, Ecam yix) — pememme ypagHeHn" V = - . VIOBIeTEOpAEomee yoroereo Y0 1,
X+
Torga v{l1) passa?
ay(N3 oMo =Ml Mm1
Teerl
Tema 2. ep eHITHAIEHEIS VP AEHEHNE ERICIEr0 MOpATEa

1. CpeamnepeunciaesHenx Tuddep SHITHATENER YPAEHSHIE VPAEHSHIMH ETOPOTO TopATE
ABTAOTCA:

;.-d_"l"+9;;£+x;;=[b J'Ji+xﬂ+r‘3=ﬂ'
" & & 61 & &
- 2 2
"+ ' —2n” =8x q rg"”g_hv‘:“
B)() = - @

2. MMopazosx guddep eHITHATEHOIO VPABHEHIA .5'_}"" - _}'r = _‘{'J paeeH
aMms:s: @M1l BMm2 hHi

3. Oomee penrense qudidep SHITHATEHOND Y ABHSHIA _}'" = 3x — 7 mueerrun

0 v 2 =% ¢ ._1 -1_1 C‘. 2
a)(?) y=x'-x+Cx +Cx+C, (M 3 =" Ex"‘+?x +Cx+C,
B) (T J'=%x"—%x"+€ 9 1] _}'=—;x‘——;r’ +%xl+'t:'lx+t:'3I

22
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4. Oomee pemerne quddep e HITHATRHOTO VD ABHEHILT _}" =12%x+8 meeer EHI

a) () 3-=%x‘ +%r"+%r‘ +Cx+C, 87 y=x"+x"+Cx¥ +Cx+C,
B (T :r=ix‘+%J¢"'+%r‘+I:L"JJ:+I:L"jl (N J'=%x‘+%x’+ﬁg
5.00mwee pemense grddep eHIHMAIRHOID VD AEHRHELT _}'" = SINZX meer sux

)" y=coslx+ CT ¥+ Cx+C 8 (T y= —écnslx+ %xl +Cx+C,
B) (7) 3'=écnslx+c () 3'=écnslx+%r‘ +Cx+C

6. Obomee pemenwe quddepeMTHATEHOMD VD ABHSHA }'M = 5IM4X meeerEnn

ay(M ;L'=n:n:-54-x+%x"+€lx+cj o) (T }'=%cns4x+c

1 c o 1 L
i ] = —— - —— 1 ] = — - [—
B) (7)o MEDS-Lx-i- 5 r+Cx+C, LTI ISaI.CDs-Lx-l_ S r+Cx+C,

F F

7. [Mopazos aunddep e HIMATEHOTO VPAEHSHIT {_I +1 j_}'" — {_I +.2 J}'r +x+ 2=0 pasgen
Ml M2 =2M3I M4

L )
8. llopagox anddepemmarssoro ypassema X V' )5y =(V' )° + E xqf paseH
(M4 ayhs3s gh2 oMl

0. Veamure PyHIAMEHTATEHYE0 CHCTEMY pelleHmil ypassemms V +84y=10.

a) () {sin8x:cos8x} a)(7 {1} B)(7) {6} (7 {1}

10. ¥xasmre dvHIAMeHTATEHYE) CHCTEMY PEIIeHHH VP AEHeHHIA ¥ +8ly=0.

a)() §indx;codx  §)(7) {1} B) (M) {6 0@ L
11. Veasmre dvHEIAMeHTAIEHYED CHOTEMY PelIeHHE VP aEHeHNA ¥y +100p=0

a) () inllxcosllx}  §)(7) {&*:1} B) (7) {67} n (7 71
12, Veasmre dvEIAMeHTAIEHYED CHOTEMY PelIeHHE VP aEHeHNA ¥y 46y +13y=0.

a) (1) {e™ cos2x;e™ sinlx} §) (7 sin2x coslx}

) (7) {e7;e™ ) (?) apyraznapa §vHEIE, OTIHYHAA 0T ERIIIeVELSAHHEIX

13, Veaswre $yHIaMeHTANBHYIO CHCTEMY pelIeH I VP aEHeH A ¥ 12y +32y=0.
a) (1) {e™ cosdx;e™ sindx} &) (7) {sindx cosdy}

) (1) {e e} r) (7 apyraz mapa GvHEIE, OTTHYHAS 0T BEEINTeVEL SAHEED.

14, Vrasmre YvHIAMEHTATEHVIO CHCTEMY DEeIIeHNH VP AEHEHHNA ¥ +18y +117y=0.
a) (1) {e7* cosbx;e ™ sinbx} &) (7) {&inbx;codx}
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B) (T {e7; e} ) (7) apyraA mapa ¢vHEIRH, 0TITHYHAA 0T ERIISVELSAHHEIX

15, Vrasmre fvHIaMeHTATENYEIO CHOTEMY PellleHE V2 EHeH ;l'f +2M4y +208y=0.
a) (1) fe > cosSx;e 2 sinSx | 5)(7) {sin8x;cosBx}

E) (T} g7 =M r) (7) apyraznapa Gy, O TIMYHAS 0T BEIIEVEASIHEE

16. VEazmTe PyHIaMeHTAILHYIO CHCTEMY pelleHmd ypasHerna ¥ +30y +323y=0.
a) (1) {7 cosllx:e™ sinl0x} &) (7) finllcosllx}

B) (7] fel= &%} ) (7) apyraa mapa v, 0TIHYHAR 0T BRIISYEASAHHE

17, ¥rasmre YHIAMeHTATEHVED CHCTEMY PEIIeHHH YD aEHeHHA ¥ +36y +468y=0.
a) (1) {e7™ cosl2x;e ™™ sinl2x} 5)(7 fsinl2x:cosl2x}

E) (7} fe7l g} 1) (7) apyraamapa dvHEIMHE, 0TIHUHAT 0T ERIIIeYEASAHHEX

18, Veawmre dvHIaMeHTATEHVIO CHCTEMY pelIeHHH ypaeHerna V +42y +837y=10.

a) (1) {e‘”‘ cosldx; e 5iI11=|-x} &) () {sinldxcosldx}
E) (1) {e g™ r) (7) apyrazmapa GvHEITE, OTIHYHAT OT EEINIEVEASAHHED
Tect3.
Tewma 3. Cucremer auddepe ATBHEIX VD 3 EHEHHE
[t=x+16y
1. Pemererens crcTeMET 4 , ABIASTCH:
y=x+y
[x=-tc® _ _[x=0 L Jx=—ae® o fx=e*
DO OO s 90 DO
V=g N=€ y=0 | y=e"
[f=x+16v
2. Pemerment cHICTEMET 4 Y, ABIASTCH
y=x+y
[x=4&" _ . [x=10 . [x=4&" . [x=¢™
DO L 9O L 9O DO,
ly=¢" \.:-I'=€ \.-:I'=I} V=g
[i=x+25v
3. Pemmesmen cHCTEMEL o Y | ABIASTCA:
y=x+y
ol 7 90 sol 7 s
ahi. o)) B)(I)5 r)il:
([_.:l"= & 1 .‘_J'=€_h -\_.,.= D L} =€—1-.'
[i=x+25v
4. Pentessen CHCTEMEL 4 _ “ | EEIASTCA:
F=x+y
o 57 50 5o 8 o
ahi: o)) e E) (1) r)l:
(L}.: x ly=c® ly=0 ‘L}: S



[2= x+36y
5. Pemmessem CHCTEMEL § _ , ABIALTCA:
y=x+y
[x=—g™ _ B [x=0 =—fe™ . [x=¢"
ﬂ}{!}‘t I I ) B o B}{}< r}{}" i
|y=e" y=e y=0 jy=¢™
[2= x+36y
6. PemreHmenM CHCTEMEL 4 , ABTAETCA:
y=x+y
[x= o [x=10 . [x=6e" - [x=e™
a}{‘}‘t ﬂ}{:}{. » B2 4 r}{}‘t
A y=e =0 y=e"
- [#=x+2y
7. Pemresmen cHCTEMEL 4 . AEIAETCA:
y=2x+y
||r.1'= -t . [x=0 . =gt . [x=2
DO 901 s}£}< o PO
[i=x-2y
2. Pemressten cHOTEMEL § 2 , ABJIASTCH:
y=-2x+y
[x=-" _ jx= jx=¢" [x=-2
DO OO0 _xP0{ DO
[#=x+3y
9. PenreHmeM CHCTEME 4 _ . ABTAETCA:
_:I.- 3::.'+_j|r
[x=—e | [x=0 fx=e® [x=3
a}{'}1 R ﬂ}{:}%v= e E}{}‘*. —0 r}{}< yo o
[d=x-3y
10. Pemermess cHCTeMET 5 : Y, HETAETCA:
¥=-3x+y
ix ¥ . !rx=0 (x=g" . [x=-3
ﬂ}{'}] L 0}{:}<v B}{}< y=0 r}{:}%‘IrI:g_;I
11.H: caegyronnm cacred auddep eHIHATEHERX VP ABHEHET:
[x=3x+y _ [i=tx+y [x=3x+y+t [x=3x+*
2)1. 8)1. 5) { : Y
y=x-21y y=x-2y 'hj'=x—2_}'—r‘ 'hj'=x—2_}'
THHEHHEIMH ABTARTCA:

13(7) Bce mATE.

23 (M ToasEo a, I
37 ToaeED a, §.
4)(!) TommKO a, §, B.
(P Toaero a2, §, L.

[=3x+3" +1
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12. Crctena ypasmersmi ¥ = (1,7 )=/ : HMeeT e qHECTESHHOS PelleH e,
| (%)
Sx))

VAOEISTEOPAKIE e VCIOBHED X| 7, |= T, ecam:

EPEBIEHE] EMECTE ¢ A CTHEIMET
HexoTopoH oTrpEToi oddactun D, cogepramefi Tommy (4,. %, ).

AR .
OHMSEOMHEBMH IO X ..... X

ETOPOro MOPAIKA EETHUHTENEHO B HEKOTOP oM OFpecTHO CTR TouxH (5. X, |,
5) [(£%) nenpeprErE B0 BeéM (n+])— MepHEDM PO CTpaHCTE:.
Bepre mpenmosesma:

13 (MyBce Tpm

2} (Mroaeso a.

3) (Mroaeso ©.

4) (NrombEo a, §.

3} (?)BCce TpHHEBEPHEL

[x=cy ~ [%=f(tx.¥)
13. Ilycte o . eCcTE 00IIee PRIISHHE CHCTEMEL § ‘ \
Y=o —al-t =rfiltx.y)

(&Y

Torga:

x
a) — H x+ ¥+ ecTEHHTerpaTcHcTeMel(1).
)

§) JroGofmererpam wit.x, y) crcrens: (1) MomHo MpeaCTAEHTS B EHIE

I "~.

. X - N 3

witx,¥)=dl T:x +y+i | TpH HeEoTop o fyveemem ¢l o, o, ).
L J

B) x+y+7¢+1 ecTemETerpamcncTeMer(l).

x
T} —— eCTBHHTEIpaTcHcTeMsl{1).
t

Eeprel npegaoses:

1} (!) Bce veTnIpe.

2y (M1oaeEo a. &, B

3) (7 Toaero 2, B, L.

4} (TyroasEo a, B

3 (M 1oaso a.

&) (7) Ee BepHELECe WeTHIpE Mp eI OGS

14. Tama crcTenm VpaEHeHIH
[+ E_f']{_r__x]__...__x‘j_ x]1:ED}=xE.

ra (1) H Ha9AIBHEIS VCIOENT fommemmeee (2)

i = ot ) x(e)=x;
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a) J1aa cyIecTEOEAHIA H e JHHCTECHHOCTH pelle i 3333w | 1)-(2) Heo0x 0 Q00 B Z0 CTa TOMHD,

- - . - 1
aT00E B HeKOTOp o OTEpHITOH ofmacm D, cogepmamedt Tousy |2y, X;. .- X; |, yssamm

; \ =
_.i"k|_z':x]: o B i . Lk=1___ »n, OBUTHHeIOpepEEHEL
dx”
ol 3 k(s o Vo O
§) Ecams mexoTopoi oxpecrsoctH TomH (B, X %) | dyemanm f* ', x| -—.

i=1....n, HeNPePHEHE, TO pPenIeHiT 33339 |1 )-(2) Ve CIEYeT M e THHCTECHHO.
E) Hs cymwecTE0BaH M e THECTECHHOCTH P emIesa 3353w | 1 -2 c1eay et Henp epRIEH0C TR

aff

ax”

dhy eI _.i"”|_E:x]:...: L Ek=1....% EHeROTOpPOH OEpeCTHOCTH TOWRR |_E'.:,= I;I:, ).

EBeprel mpegmoses:
1) (Mece Tpm.
2) (M toassoa, §.
3) (Tmoaeke a, B
4y (Troaero a.
5) (!
6) (TroneEoE.

13, i =2 ecTe TpEXEpaTHOR COOCTECHHOR SHATSHHE MATPHIE KO3 bdHIHeHTOE THHeHHOH
OJHOPOIHOHN CHCTEMEl C MOCTORHHEIME Eodddrmmmentasst. CoOTESTCTEVIOLIFE MY
[EIISHHA CHCTEMEL, CIEAYeT HCEATE B BRI

x, = (at+ B ™ (x, =lag® +byt+c
B Ty ] L P 1 1) LR \
=(at+5 )" |x, =lat +bt+c "
x =|':a]ri + .b]r: + C]E'+G‘1]jk‘h [x, =a@e [x, =f'ae™
3}['3}4 CAYDY e 104 | —
=laf +b 1 +ct+d b“ x—az‘e lx, =t'ae"

[ a,. -fJ .€,.d, - Heompegedesssie kosddemmpenter, k=1...,17.)

Tema 2. JTuddepennpanbible ypaBHEHUS BBICIIETO MOPSIKA
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THNoEEIE 3a7aHHAA T CTHpOEAHHA

Tectl
Tema 1. epeHITHATEHEIE VP AEHEHHE IePEOTD IOPATES
dy  dx
1. Ogmee pemenme guddepeHITHAEHOTG VPAEHSHNT —5 = " — HMEeT EHA
Ve +x
a}(}l=—mu+x}+c 6) () —~ = @rotgx +C
1 _— 1
E)(7) —=Mn(l+x")+C (7)) ——=arcig —+C
v ¥ X

2. Jasno guddepemmamnoeypassemne X)) — 3= 0. Toraa ero pemesmen aengetca
drverEaTILE

a)() ¥y=3r O ry=—x BOIy=x ) y=3

3. Tano quddepermmamroeypassesme V' = —Igy . Torna ero penreHnem SETAeTCA iy HEITHT
a)(?) y=cosx  &)(1) y=lhcosx E)(7) yv=—Incosx ) () y=sinx

4. YacTroe penrense guddep eHIFATBHOTO VD AEHSHHA (x —1)-¥'=2xy mpu ¥(2) =6
FIMEET BHA

DO y=laé -l|-m3i+6 OO y=r+2 mOy=2¢-) ) y=12

a . oyl
3. Ecamyjx) — pemesme ypagsemna ¥V =

. VIOEIeTEOpPAMIIS e VCI0ED (2 )3, Torga
X

v(1) passo...
(2
6. Mz gameem gudidep e HIHATEHEIR V] ABH S VP AEHSHIAME b e p HVIIIH ABTA0T A

ay(? %+_}'+?‘=I} 6y (1 x%+}'=x}" B 3%—23'=r"_}"3 o7 J'§+f =0

a}(?};‘—x%=1+r‘% el x%=4~.|'2x3+3" +¥

E) (1) :,'=x%—xej M x%—xe" +2=0
&. Hs mamsmx auddep e HITHMATEHEX V] ABHSEHA THHES AHENME VD AEHSHIAMH HePEOTo TOpAIEa
ABRTAROTCA

av 1 dy oy oy ’ ;
AN X——y=—3" N axx+y=4r BI) Z+2y=3 (N X=cody-x)
02—y HO xE+, o 22 YD) 2 =cody-x

§. Vpaemesme v’ + 1y = x° ABTESTCE...



W ogHOpoMEED qHddep eHITHATEEEIN Y AEHEHIEM

1 (7Y vpaEHeHeM © pasTeTaEONTEMECE TTe P 2R S HEELET

E) (7) vpaeHeHEneM bepHy TN

r) (1) MiHeHHBEIM Heo JHOPOIHEIM JH (e peHIH ATHHEIM YpaEHeHHeM | mopagka

L=V

10. Vpaesemme V' — 3xy= [x + 1:|J.J: ABTASTCH

a) (1) anddepennnaTEHEIM YpaEHEHHEM NEPEOT0 MO PATRA PA3Te A ITHMEC R
NepeMeHHEIMH

@) (7) THEeHEHEIM 0 JHOPOIHEM THGdep CHITHATRHEN V] AEHSHIEM ETOP 0T0 IIOPATE C
TI0CTOARHEIME Ko 3 Qe T ane

E) (7) anddep emmma Teeem yp aEHesreM BeprrymTn

r) (7) mHEeHHED Heo JHOP OHER Frddep cHIFATEHEDR Y AEHSEEM ETOPOro IOPATEA C
TI0CT O AETEEIME E0 S T esT At

V T
v

—  VIOEISTEOPAIOITE S Y CIOEEED }IEE -1,

cigx

11. Ecamy(x) — pemesme ypassesma V' =—

2

Torga v 3

Jpasso?

a)(Ml oMz B(M-1 0{hH-2

S TN |
12, Ecam yix) — pememnme ypagHeHns V == . VIoEIeTEOpARomee yerosrrs w0 1,
x—=
Torga v{1) passa?
ay(Hiy om0 =M1 {hH-l
Tecr2
Tena 2. epEeHITHMATEHEIS VD AEHEHHA EEICITErD HOPANKA

1. CpeammepeuncieHHsX JRddep eHITHATEHEIX VPAEHSHIH VPAEHSHIAMH ETOPOTO IOPAIES
ABTAROTCA:

;;%+9;;%+13;=D : J'J%+I%+f,}=ﬂ'
a)(h 8) (M)
\Gﬁ'_j .G.,J""_g Ty 4y
n B+ -2t =8x - FE JE ry=22
B) () ¥ e : (M

2. [Mopazos apddep eHITHATEHOIO VPABHEHIA .5'_}"" - _}'r = X pagen
aMmsy @M1l BM2 nHil

3. Oomee penrense qudidep SHITHATEHONO VP ABHSHEA }'" = 3x— 2 meeerEna

y y— 2 = ey ._1 -1_1 C‘. 2
a)(?) y=x'-¥+Cx +Cx+C, (M 3 T Er"+3x +Cx+C,
B) (7 3'=%x"—%x’+€ Ly 1] _}'=7;x4——;r" +%x3+Clx+Cj

29
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4. Ogmwee pemerne quddep eHITHATEHOTO V] ABHEHIT }" =12x+8 meeer EHT

1

a) (1) 3-=Ex‘ +%r‘+%r‘ +Cx+C, 87 v=x+x+ O+ Cx+C,
13.}['Z'}J'=ix‘+%r"+%r‘+l£‘g:+t‘j‘jl (7 3'=%x‘+%x’+ﬁg
3.00mree pemense guddep eHITHAISHOMO VP ABHEHA }'" = SINZX mueer EHI

ay(M y= u:u::nslx+%xJ +Cx+C, o) (T v= —Elunslx+ %xl +Cx+C,
E)(7) 3'=écnslx+C (N J'=écnslx+%r" +Cx+C

6. Oomee pemense qudidep eHITHAMBHOTD Y ABHESHNA }'M = 5IN4X meeerEna

a)(h J'=EDS4I+%IJ+CJI+C3 a) (M I}'=%cns4x+€

F]

1 C 1 C
™ y=——— : =yt "N v=—- : oyt
E)y (T —cosdx+ . +Cx+C r)(!) y=—cosix+ > +Cx+C

L F

7. Mopazok apddep e HITHATEHOIO VPAEHSHIA {_I +1 J}'” — {_I + 2 1}" + x4+ 2 =0 pagen
M1l @M BM3 nh4

P2 oo 1
8. Tlopagox anddepemmmarsoro ypassesma X[V )5V =( V' )" + E .‘{4 pasex
(M4 M3 502 Ml

0. Veamwure dvHIaMeHTATEHVIO CHCTEMY pelIeHHE ypasuenus V +84y =0

a) (1) {sin8x;cosx} 8) (7 {11} B)(T) {567} (7 &1}

10. VEasmTe vHIAMEHTATEHYE0 CHOTEMY Pellle i VP aEHeHIA v +81y=0

() findxcodx O N O EE™ DO
11, ¥Veasmre §VHIAMeHTATEHVID CHCTEMY PeIIeHHH YD aEHSHHA ¥ +100y=0.

a)() Sinllxcoslly}  §@) {1} O E*ET DO L
12, Veasmre dvEIAMeHTATRHYED CHOTEMY PeNIeHHE VP ABHSHNT 3'?+ 6y +13y=0_

a) (1) {e™ cos2x;e™ sinlx} ) (7) fin2xcos2x}

) (1) {g7 g™ ) (7} apyrasmapa gvHEITE, 0TINYHAR OT BRIISVE 3AHHEX

13. VEasmre gyHIAMeHTATEHYIO CHCTEMY pellleHmi ypasserma ¥ +12y +32y=10.
a) (1) {e ™ cosdx:e™ sindx} ) (7 {sindx;cosdx}

) (1) {e 6™} r) () apyraz mapa GivHEEIE, OTIHYHAA 0T BEIIIeYEASAHHELL.

14, ¥Vrasmre YHIAMeHTATEHVED CHCTEMY PEIIeHNH YD aEHeHHA ¥y 1By +11Ty=10.
a) () fe™* cosbx; e sinfx} 6) (7 {sinfx; coxbx}



E)(T) g%} 1) (7) apyraz mapa $vEEIRE, OTIHYHAA 0T ERIISVEZAHHEX
15, Veansarre ltﬁ.—H,‘.'lEHEI—I'I‘E.'IBH‘;I—D u:H-:Tem [eIISHIE YpaEHeHms V +;|-'|. + 208y
a)(h e i "1 cosBa; e 51118,1’J 8)(7) {sindx;coslx}

£) (7) {g7 6™} r) {7) apyrazmapa qvHETHH, 0 TINYHAT 0T BRIy KASAHHEN

=0,

16. VramuTe dyHIaMeHTAIEHYIO CHCTeMY pemenmd ypassesma ¥ +30) +323y
a) (1) {e7 coslOx; g™ sinl0x}
5 () 74"

=0

8)(7) inl0x; coslx}

1) (7) apyraz napa iy, oTINYHAR 0T BRIIISYEASAHHED

17. ¥rasmTe dvEHIAMEHTATRHVIC CHCTEMY DelIeHHH VD a EHeHNE Vv +36y +468y=0
a) (1) {e7™ cosl2x; e sinl2x}

E) (7) {71}

&) (7 {sin12x;cosl2x}

1) (7) apyraz napa ¢vHEINME, OTIHWEHAA 0T BRIy EA3AHHEIX
18, Veammre dvEIaMeHTAIRHVIC CHOTEMY PENISHNH Y3 BHEHNA ¥ +82y +63Ty=0
a) (1) {2 cosldx:e™ sinldx! 5) (7) fsin14x; cosl4x}

£) (7) {g et r) (T) apvraz mapa VHEITNT, OTINYHAR 0T BEIISVEA 32 HHED

Tect3.
Tena 3. Cuctens auddepe A TRHBIX VD aEHeHHH
[%= x+16y
1. Pemerten cHCTEMET 4 , ABJIASTCH:
[y=x+y
[x=—de™ _ . [x=0 . [x=-4¢" . [x=¢
}E‘}‘r . o) My B)(7)q }E}‘r
ly=¢ =€ v=0 |y=e"
[= x+16y
2. Pemresmen cHCTEMET | , ABIASTCA
[y=x+y
. [x=4&" _ . [x= . [x=4e" o JX=6"
a o)) 5 e, BILZ)4
O(,_ OO, DO o DO
[£=x+233
3. PemmeHmen CHCTEMET ¢ ABIASTCA
y=x+y
20 | [x=_” o0 " ol yo
L I B B 4 Ir)l:
[=x+233
4. PenreHmeM CHCTEME] 4 ABEIAETCA
y=x+y
ol 90" w0 = so
a o { B 4 T
([_:.I' =gs' = 5‘ :.l' 1] (IT=€5'I
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[f=x+36v
5. Pemersten cHOTEMEL § , ARTALTCA:
V=x+y
[x=—6 _  [x=0 L jx=—6 - [x=e"
a}{!}" . 9y o B}{}< r}{:}‘r "
|l y=¢" V=€ =0 lyv=¢"
[%=x+36
6. Pemresrren CHCTEMET 4 , ABIIASTCH:
V=x+y
[x=6e" . . [x=6e" - [x=¢™
a}{!}" 0}{}< » BI?) 4 r}{:}"
| y=g¢" y=e y=0 | v=e"
[#=x+2y
7. Pemrermen cHCTeME ¢ ABIASTCA
y=2x+y
ix= -t . [x=0 . [x=e~t . [x=2
DO« OO, _«DO{ T 90
[i=x-2¥
&. Penresmen CHCTEMEL ¢ Exv . ABTAETCA:
T=-12x+v
[x=—g* o Jx=0 L Jx=t o [x=-2
DO _x OO o0 90{
[x=x+3y
0. Pemresrren CHCTEMEL 4 Y, ABIHETCH:
[y=3x+y
!rx=—e?1r i _-T= n rx gt . _.-x=3
ﬂ}{'}] e ﬂ}{:}<.v= 2 B}{}ﬁb 0 r}{-'}<.v=341
[#=x-3y
10. PemeHmem CHOTEMEL 4 _ 3 , ABTAETCA:
Vv =-3x+y
!’x M i Il"x 0 ) =M i [x=-3
DO OO, s:n:}< oo PO,
11 M= caeayronnm cuctes auddep SHITHATEHE V] AEHEHII:
[k=3x+y _ [i=nm+y [x=3x+y+1 [=3x+3"
a){ . 8) 1. ) | . DY
y=x-2y y=x-1y 'Lj'=x—2_}'—z" 'Ljr'=x—2_}
THEHSHHEIME AETAOTCA:

13{?) Bce maTE.

(M ToneEo a, T
37 Toaero a, &
4)(!) TomeKO a, ﬁ, E.
Y (M Toasro a, O, L.

[x=3x+3"+1
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(i)

12 CrcTeMa VpaBHEH:E X = _,i"Ir f} = : FMEST eQHHCTECHEOS PRIIeHHe,
{ (%)
ERNE)

VIOEISTEODADIIEE VCIOBHED X, |= X, ecam:

ETOpOIra II0 K3 EETHUHTEIRHO B HeKOTOp 0 OEpecTHO CTH TouEH |f,. X, |

5) f(t.%) menpeprmmEiso Bcén (n+1)— MepHEDMTpOCTpaHCTEE.
Bepre mpegmoses:

1y (M ece TpH.

2y (Tmroaero a.

3) (Troaerod.

4) (rombro a, §.

3) (7)BCe TPH HEERPHEL
[x=ct ~ [%=f,(tx.¥)
13 ITyers - | eCcTE 0DINee pelleHse CHCTEMEL 4 . ;
V=g —caf—1 = falexy)

(1)

Torma:

x
i) — B x+ ¥+ eCcTEHHIETPAT CHCTeMBI(1).
t

&) Jlrodod merrerpan vz, x, ¥} crcrens (1) Mo%Ho Npe CTAEHTE B EHE

i [ x ) .-\' - A I )
wit,x,y)=¢| —.x + y+1 | npr HexoTopoft pymanméla,.a, ).
W A

B) x+ y+7+]1 ecTemETerpamcmeTener(l).

X
T) —— eCcTBEHHTeTpaT cHeTeMeI(1).
t

Bepe mpenmosesma:

1)} (!) Bce weTnIpe.

2 (D Toaero a, g, B

3) (T Toaero a, B, L.

4y (?yroasko a, B

3) (M) Toasko a.

1 (7) He BepHEBLECE YeTEIpE Mpe T8 e,

(=1

14. Tana cucTena YpaBHEHHA
r ) r .
[ = fHex’.. x™) X'ty )=x;
§ o (1) H Ha9aJIBHEIS ¥ CI0BHT R e I

I\_-i-: Efgl._r: x]: .":x:j Lx:l\z,l:l}: x.;
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a) 17 cymecTEOBAHMA M 2 HHCTECHHOCTH penre g saaawe | 1)-(2) neodx om0 1 Jo cTaTOWEHO,

- - - - P
aT00H B HeKOTOp ol 0TEpEITOR obmac D, cogepmamedi touy fy. X;. .- X |, dyssamm

; . =gk
f”|_r:x]:...:x‘_:'n q'r_ . Lk=1_ . »n, OBLTH HeNIPePEIEHEL.
dx”

; y ; . gk
o) Ecame HerxoTopof 0KpeCTHOCTH TOUE |.I,:,: x:_.', N _:' dhyETEITETEY f”l_r: ¥, ...:x‘_:' H i
gx°

i=1....m, HempepHEHE, To pemermdsagaus |1 )-{2) cyIIecTEYeT B e IHHCTESHHO.
B} Hs cymecTEoBa BIA B 2 JHHCTECHHO CTH pemerma 3a gace | 1 )-(2) cleqyeT Henp epeEHOCTE

; . ok ; .
dhvEEITETE f*|_2': XXt u i: ik=1...,7m EHeEOTOpOH OKpeCTHOCTE TOWEE |_E'.:,: x;:...:x.; ).
ax’
BepHel mp &1 008 e
1) (TBce Tpm
2} (T ToaeEo 2, O
3) (Troaeko a, B
4) (Nroaeko a.
(Nromero 8.
(Troasro E.
15. i =2 ecTeTpéxEpaTHO: COOCTECHHOS SHAYSHHE MATPHIE K03 h{HITHeHTOE THEHHOH
OJHOPOZHOH CHCTEMEl C NMOCTORHHEIMH Kosddemmtenrans. CoOTESTCTEVIONIEE My
PeIISHS CHCTEMEL CI8YeT HCEATE B BHOE:

(x, = (at+ 5 e® [ =lag® +byt+c
1) (Y- ememmmmmmmnmemeenes )T LT
x =lar+ b e \x, =la st +bt+c, )"
x, = lat™ + Byt* + ot + 4 Ile?‘ [x, =a e x, =g
I ATy e 5Y(T) e
lx, = |'_a=2'5 + .ﬁcz‘: +o t+d, b“ lx, = .zzcz'na?L lx, = z':.c:E.?h

(@ b _c .d - #eonpegenesssie Kosddemmentss, f=1....1.)

Tewma 3. JIuneitasie cuctemsl qudGepeHInanbHbIX YpaBHEHUN

34



35

THNoEEIE 3a7aHHAA T CTHpOEAHHA

Tectl
Tema 1. epeHITHATEHEIE VP AEHEHHE IePEOTD IOPATES
dy  dx
1. Ogmee pemenme guddepeHITHAEHOTG VPAEHSHNT —5 = " — HMEeT EHA
Ve +x
a}(}l=—mu+x}+c 6) () —~ = @rotgx +C
1 _— 1
E)(7) —=Mn(l+x")+C (7)) ——=arcig —+C
v ¥ X

2. Jasno guddepemmamnoeypassemne X)) — 3= 0. Toraa ero pemesmen aengetca
drverEaTILE

a)() ¥y=3r O ry=—x BOIy=x ) y=3

3. Tano quddepermmamroeypassesme V' = —Igy . Torna ero penreHnem SETAeTCA iy HEITHT
a)(?) y=cosx  &)(1) y=lhcosx E)(7) yv=—Incosx ) () y=sinx

4. YacTroe penrense guddep eHIFATBHOTO VD AEHSHHA (x —1)-¥'=2xy mpu ¥(2) =6
FIMEET BHA

DO y=laé -l|-m3i+6 OO y=r+2 mOy=2¢-) ) y=12

a . oyl
3. Ecamyjx) — pemesme ypagsemna ¥V =

. VIOEIeTEOpPAMIIS e VCI0ED (2 )3, Torga
X

v(1) passo...
(2
6. Mz gameem gudidep e HIHATEHEIR V] ABH S VP AEHSHIAME b e p HVIIIH ABTA0T A

ay(? %+_}'+?‘=I} 6y (1 x%+}'=x}" B 3%—23'=r"_}"3 o7 J'§+f =0

a}(?};‘—x%=1+r‘% el x%=4~.|'2x3+3" +¥

E) (1) :,'=x%—xej M x%—xe" +2=0
&. Hs mamsmx auddep e HITHMATEHEX V] ABHSEHA THHES AHENME VD AEHSHIAMH HePEOTo TOpAIEa
ABRTAROTCA

av 1 dy oy oy ’ ;
AN X——y=—3" N axx+y=4r BI) Z+2y=3 (N X=cody-x)
02—y HO xE+, o 22 YD) 2 =cody-x

§. Vpaemesme v’ + 1y = x° ABTESTCE...



W ogHOpoMEED qHddep eHITHATEEEIN Y AEHEHIEM

1 (7Y vpaEHeHeM © pasTeTaEONTEMECE TTe P 2R S HEELET

E) (7) vpaeHeHEneM bepHy TN

r) (1) MiHeHHBEIM Heo JHOPOIHEIM JH (e peHIH ATHHEIM YpaEHeHHeM | mopagka

L=V

10. Vpaesemme V' — 3xy= [x + 1:|J.J: ABTASTCH

a) (1) anddepennnaTEHEIM YpaEHEHHEM NEPEOT0 MO PATRA PA3Te A ITHMEC R
NepeMeHHEIMH

@) (7) THEeHEHEIM 0 JHOPOIHEM THGdep CHITHATRHEN V] AEHSHIEM ETOP 0T0 IIOPATE C
TI0CTOARHEIME Ko 3 Qe T ane

E) (7) anddep emmma Teeem yp aEHesreM BeprrymTn

r) (7) mHEeHHED Heo JHOP OHER Frddep cHIFATEHEDR Y AEHSEEM ETOPOro IOPATEA C
TI0CT O AETEEIME E0 S T esT At

V T
v

—  VIOEISTEOPAIOITE S Y CIOEEED }IEE -1,

cigx

11. Ecamy(x) — pemesme ypassesma V' =—

2

Torga v 3

Jpasso?

a)(Ml oMz B(M-1 0{hH-2

S TN |
12, Ecam yix) — pememnme ypagHeHns V == . VIoEIeTEOpARomee yerosrrs w0 1,
x—=
Torga v{1) passa?
ay(Hiy om0 =M1 {hH-l
Tecr2
Tena 2. epEeHITHMATEHEIS VD AEHEHHA EEICITErD HOPANKA

1. CpeammepeuncieHHsX JRddep eHITHATEHEIX VPAEHSHIH VPAEHSHIAMH ETOPOTO IOPAIES
ABTAROTCA:

;;%+9;;%+13;=D : J'J%+I%+f,}=ﬂ'
a)(h 8) (M)
\Gﬁ'_j .G.,J""_g Ty 4y
n B+ -2t =8x - FE JE ry=22
B) () ¥ e : (M

2. [Mopazos apddep eHITHATEHOIO VPABHEHIA .5'_}"" - _}'r = X pagen
aMmsy @M1l BM2 nHil

3. Oomee penrense qudidep SHITHATEHONO VP ABHSHEA }'" = 3x— 2 meeerEna

y y— 2 = ey ._1 -1_1 C‘. 2
a)(?) y=x'-¥+Cx +Cx+C, (M 3 T Er"+3x +Cx+C,
B) (7 3'=%x"—%x’+€ Ly 1] _}'=7;x4——;r" +%x3+Clx+Cj
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4. Ogmwee pemerne quddep eHITHATEHOTO V] ABHEHIT }" =12x+8 meeer EHT

1

a) (1) 3-=Ex‘ +%r‘+%r‘ +Cx+C, 87 v=x+x+ O+ Cx+C,
13.}['Z'}J'=ix‘+%r"+%r‘+l£‘g:+t‘j‘jl (7 3'=%x‘+%x’+ﬁg
3.00mree pemense guddep eHITHAISHOMO VP ABHEHA }'" = SINZX mueer EHI

ay(M y= u:u::nslx+%xJ +Cx+C, o) (T v= —Elunslx+ %xl +Cx+C,
E)(7) 3'=écnslx+C (N J'=écnslx+%r" +Cx+C

6. Oomee pemense qudidep eHITHAMBHOTD Y ABHESHNA }'M = 5IN4X meeerEna

a)(h J'=EDS4I+%IJ+CJI+C3 a) (M I}'=%cns4x+€

F]

1 C 1 C
™ y=——— : =yt "N v=—- : oyt
E)y (T —cosdx+ . +Cx+C r)(!) y=—cosix+ > +Cx+C

L F

7. Mopazok apddep e HITHATEHOIO VPAEHSHIA {_I +1 J}'” — {_I + 2 1}" + x4+ 2 =0 pagen
M1l @M BM3 nh4

P2 oo 1
8. Tlopagox anddepemmmarsoro ypassesma X[V )5V =( V' )" + E .‘{4 pasex
(M4 M3 502 Ml

0. Veamwure dvHIaMeHTATEHVIO CHCTEMY pelIeHHE ypasuenus V +84y =0

a) (1) {sin8x;cosx} 8) (7 {11} B)(T) {567} (7 &1}

10. VEasmTe vHIAMEHTATEHYE0 CHOTEMY Pellle i VP aEHeHIA v +81y=0

() findxcodx O N O EE™ DO
11, ¥Veasmre §VHIAMeHTATEHVID CHCTEMY PeIIeHHH YD aEHSHHA ¥ +100y=0.

a)() Sinllxcoslly}  §@) {1} O E*ET DO L
12, Veasmre dvEIAMeHTATRHYED CHOTEMY PeNIeHHE VP ABHSHNT 3'?+ 6y +13y=0_

a) (1) {e™ cos2x;e™ sinlx} ) (7) fin2xcos2x}

) (1) {g7 g™ ) (7} apyrasmapa gvHEITE, 0TINYHAR OT BRIISVE 3AHHEX

13. VEasmre gyHIAMeHTATEHYIO CHCTEMY pellleHmi ypasserma ¥ +12y +32y=10.
a) (1) {e ™ cosdx:e™ sindx} ) (7 {sindx;cosdx}

) (1) {e 6™} r) () apyraz mapa GivHEEIE, OTIHYHAA 0T BEIIIeYEASAHHELL.

14, ¥Vrasmre YHIAMeHTATEHVED CHCTEMY PEIIeHNH YD aEHeHHA ¥y 1By +11Ty=10.
a) () fe™* cosbx; e sinfx} 6) (7 {sinfx; coxbx}



E)(T) g%} 1) (7) apyraz mapa $vEEIRE, OTIHYHAA 0T ERIISVEZAHHEX
15, Veansarre ltﬁ.—H,‘.'lEHEI—I'I‘E.'IBH‘;I—D u:H-:Tem [eIISHIE YpaEHeHms V +;|-'|. + 208y
a)(h e i "1 cosBa; e 51118,1’J 8)(7) {sindx;coslx}

£) (7) {g7 6™} r) {7) apyrazmapa qvHETHH, 0 TINYHAT 0T BRIy KASAHHEN

=0,

16. VramuTe dyHIaMeHTAIEHYIO CHCTeMY pemenmd ypassesma ¥ +30) +323y
a) (1) {e7 coslOx; g™ sinl0x}
5 () 74"

=0

8)(7) inl0x; coslx}

1) (7) apyraz napa iy, oTINYHAR 0T BRIIISYEASAHHED

17. ¥rasmTe dvEHIAMEHTATRHVIC CHCTEMY DelIeHHH VD a EHeHNE Vv +36y +468y=0
a) (1) {e7™ cosl2x; e sinl2x}

E) (7) {71}

&) (7 {sin12x;cosl2x}

1) (7) apyraz napa ¢vHEINME, OTIHWEHAA 0T BRIy EA3AHHEIX
18, Veammre dvEIaMeHTAIRHVIC CHOTEMY PENISHNH Y3 BHEHNA ¥ +82y +63Ty=0
a) (1) {2 cosldx:e™ sinldx! 5) (7) fsin14x; cosl4x}

£) (7) {g et r) (T) apvraz mapa VHEITNT, OTINYHAR 0T BEIISVEA 32 HHED

Tect3.
Tena 3. Cuctens auddepe A TRHBIX VD aEHeHHH
[%= x+16y
1. Pemerten cHCTEMET 4 , ABJIASTCH:
[y=x+y
[x=—de™ _ . [x=0 . [x=-4¢" . [x=¢
}E‘}‘r . o) My B)(7)q }E}‘r
ly=¢ =€ v=0 |y=e"
[= x+16y
2. Pemresmen cHCTEMET | , ABIASTCA
[y=x+y
. [x=4&" _ . [x= . [x=4e" o JX=6"
a o)) 5 e, BILZ)4
O(,_ OO, DO o DO
[£=x+233
3. PemmeHmen CHCTEMET ¢ ABIASTCA
y=x+y
20 | [x=_” o0 " ol yo
L I B B 4 Ir)l:
[=x+233
4. PenreHmeM CHCTEME] 4 ABEIAETCA
y=x+y
ol 90" w0 = so
a o { B 4 T
([_:.I' =gs' = 5‘ :.l' 1] (IT=€5'I
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[f=x+36v
5. Pemersten cHOTEMEL § , ARTALTCA:
V=x+y
[x=—6 _  [x=0 L jx=—6 - [x=e"
a}{!}" . 9y o B}{}< r}{:}‘r "
|l y=¢" V=€ =0 lyv=¢"
[%=x+36
6. Pemresrren CHCTEMET 4 , ABIIASTCH:
V=x+y
[x=6e" . . [x=6e" - [x=¢™
a}{!}" 0}{}< » BI?) 4 r}{:}"
| y=g¢" y=e y=0 | v=e"
[#=x+2y
7. Pemrermen cHCTeME ¢ ABIASTCA
y=2x+y
ix= -t . [x=0 . [x=e~t . [x=2
DO« OO, _«DO{ T 90
[i=x-2¥
&. Penresmen CHCTEMEL ¢ Exv . ABTAETCA:
T=-12x+v
[x=—g* o Jx=0 L Jx=t o [x=-2
DO _x OO o0 90{
[x=x+3y
0. Pemresrren CHCTEMEL 4 Y, ABIHETCH:
[y=3x+y
!rx=—e?1r i _-T= n rx gt . _.-x=3
ﬂ}{'}] e ﬂ}{:}<.v= 2 B}{}ﬁb 0 r}{-'}<.v=341
[#=x-3y
10. PemeHmem CHOTEMEL 4 _ 3 , ABTAETCA:
Vv =-3x+y
!’x M i Il"x 0 ) =M i [x=-3
DO OO, s:n:}< oo PO,
11 M= caeayronnm cuctes auddep SHITHATEHE V] AEHEHII:
[k=3x+y _ [i=nm+y [x=3x+y+1 [=3x+3"
a){ . 8) 1. ) | . DY
y=x-2y y=x-1y 'Lj'=x—2_}'—z" 'Ljr'=x—2_}
THEHSHHEIME AETAOTCA:

13{?) Bce maTE.

(M ToneEo a, T
37 Toaero a, &
4)(!) TomeKO a, ﬁ, E.
Y (M Toasro a, O, L.

[x=3x+3"+1
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(i)

12 CrcTeMa VpaBHEH:E X = _,i"Ir f} = : FMEST eQHHCTECHEOS PRIIeHHe,
{ (%)
ERNE)

VIOEISTEODADIIEE VCIOBHED X, |= X, ecam:

ETOpOIra II0 K3 EETHUHTEIRHO B HeKOTOp 0 OEpecTHO CTH TouEH |f,. X, |

5) f(t.%) menpeprmmEiso Bcén (n+1)— MepHEDMTpOCTpaHCTEE.
Bepre mpegmoses:

1y (M ece TpH.

2y (Tmroaero a.

3) (Troaerod.

4) (rombro a, §.

3) (7)BCe TPH HEERPHEL
[x=ct ~ [%=f,(tx.¥)
13 ITyers - | eCcTE 0DINee pelleHse CHCTEMEL 4 . ;
V=g —caf—1 = falexy)

(1)

Torma:

x
i) — B x+ ¥+ eCcTEHHIETPAT CHCTeMBI(1).
t

&) Jlrodod merrerpan vz, x, ¥} crcrens (1) Mo%Ho Npe CTAEHTE B EHE

i [ x ) .-\' - A I )
wit,x,y)=¢| —.x + y+1 | npr HexoTopoft pymanméla,.a, ).
W A

B) x+ y+7+]1 ecTemETerpamcmeTener(l).

X
T) —— eCcTBEHHTeTpaT cHeTeMeI(1).
t

Bepe mpenmosesma:

1)} (!) Bce weTnIpe.

2 (D Toaero a, g, B

3) (T Toaero a, B, L.

4y (?yroasko a, B

3) (M) Toasko a.

1 (7) He BepHEBLECE YeTEIpE Mpe T8 e,

(=1

14. Tana cucTena YpaBHEHHA
r ) r .
[ = fHex’.. x™) X'ty )=x;
§ o (1) H Ha9aJIBHEIS ¥ CI0BHT R e I

I\_-i-: Efgl._r: x]: .":x:j Lx:l\z,l:l}: x.;
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a) l1a cymecTEOBAHMT M NHHCTECHHOCTH penre s saqaw | 1)-(2) Heodxo gm0 1 Jo cTA TOMWED,
- - - - - I 1 ]
TTOOR B HEKOTOp oM OTEPEITOH 00aacT [, cogepmantef ToEy {2',:,., Xgoo-aXy ], v EEITETE

. " =k
f”'[z‘._x]._ ...._x‘_|'H af__ . Lk=1_ . »n, OBLTH HeNIPePEIEHEL.
dx”

; 9 - . EFal
@) Ecame meroTopol 0EpeCTHOCTH TOWEHN {ID._ xf_.',._ N } dhyETEITETEY f*tz‘._x]._ Xt H i ,
dx’

i=1....m, HempepHEHE, To pemermdsagaus |1 )-{2) cyIIecTEYeT B e IHHCTESHHO.
B} Hs cymecTEoBa BIA B 2 JHHCTECHHO CTH pemerma 3a gace | 1 )-(2) cleqyeT Henp epeEHOCTE

. . ok . .
et [ lex X" gf_ . ik=1,...,n B HeKOTOP O OKPECTHOCTH TOUEH (£ ;.- ... X] |.
ax’
Bepre mpegmoses:
1) (TBce Tpm

2y (M Tomero 2, §.
3) (Mroasko a, B
4) (Nroaeko a.
5) (Yyromexo 6.
&) (VToaeEoE.

15. i =2 ecTeTpéxEpaTHO: COOCTECHHOS SHAYSHHE MATPHIE K03 h{HITHeHTOE THEHHOH
OJHOPOZHOH CHCTEMEl C NMOCTORHHEIMH Kosddemmtenrans. CoOTESTCTEVIONIEE My
PeIISHS CHCTEMEL CI8YeT HCEATE B BHOE:

(x, = (at+ 5 e® [ =lag® +byt+c
1) (T e P2 101 L EET—
lx, =(a.t+8 )" |x, = (af+bt+c e
[x =lat + B + ot +d & [x, =a e x, =g
[x, = {axz'i +b e t+d, E'L lx, = ate” lx, = ta e

{ @b c .d - seonpegeresssie kosddemmentsr, k=1 1)

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosslie Bonpocsl 3xk3amena (OIIK-2)
Bomnpocsl 3x3ameHna
[Ipumeps! BompocoB no guctuminie « Juddepennnanbible ypaBHEHUD IS 9K3aMeHa B 3 CEMECTpe.
1. OcHoBHbIe IOHATHS U otpeneneHus (quddepenunansaoe ypasuenue, pemenne O/1Y, HopmanbHas
cucrema O/1Y u e€ pemenne). [Ipumeps! 3aga4, npuBogamux k O/Y. 'eomerpruyeckas uHTEpIIpeTaLUs
pemenus O/1Y. @a3oBoe npocTpaHCTBO, MHTETPAJIbHAS KPUBAs, I10JI€ HAIIPABICHUII.
2. 3anmava Komm: onpenenenue. Teopema Ko cyniecTBoBaHUS M € IMHCTBEHHOCTH PEIIECHUS 3a]1a4K
Ko qyist OJ1Y nepBoro nopsika, 10Ka3aTeiabCTBO.
3. OneHka pa3HOCTH PELICHUH ABYX ypaBHeHUN. HenpepbiBHAs 3aBUCUMOCTD PEIIEHUS OT Ha4aIbHbIX
YCIIOBUM, MPABOM YaCTH U NTapaMeTpa.
4. OnpeneneHue oOIIETO peleHus, 001ero narerpana, oomero uaterpana OJY nepBoro nopsaka B
obmnactu J1. [Tpumep.

5. M3okimnbl, MeTo M30KIMH pemeHus O/Y.

6. luddepenimanbrbie ypaBHEHUS C pa3AesIIOIIUMUCS epeMeHHbIMU. OIHOPOIHBIEC 1 KBa3HOAHOPOIHBIE
ypaBHeHus. [Ipumep oqHOPOIHOTO YpaBHEHHUs. YpaBHEHHUs B MONHBIX Au¢depennuanax. Marerpupyromumit
MHOXHTEIb. [Ipumepsl.
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7. Jluneitnbie quddepeHnmanbHbe ypaBHEeHH epBoro nopsaka. Meron bepuymnu. Meron Jlarpamka.
IIpumepsl. YpaBHeHnus bepnymiu u Pukkaru.

8. Ocobbie Touku, ocodbie pemenus OY nepBoro nopsiaka. [pumepsr.

9. YpaBHeHus1, HE pa3pelICHHbIE OTHOCUTEILHO MPOU3BOAHON. YpaBHenus Jlarpanxka u Knepo. Teopema
Komm: ¢popmynuposka.

10. 3amaga u reopema Ko 11t HopmanbHoii cuctembl OJ1Y. YactHoe u ob6miee permenue cuctemsr O Y.

11. OueHka pa3HOCTH JBYX pelnieHui HopmanbHo cucteMmbl OJ1Y. HenpepbiBHas 3aBUCUMOCTD pPELIECHUS
OT HayaJIbHBIX JJAHHBIX U MTapaMeTpa.

12. OV n-ro nopsiaka. 3agada Komu, Teopema Komm. OO1iee u yacTHOE pelieHue ypaBHEHHS.
13. Cny4dan noHM>XEeHUs MOPsAJKA 11 ypaBHEHUA n-ro nopsaka. [Ipumepsl.

14. Jlunetinsie 1Y (Ha npumepe auddepeHnnanbHOro ypaBHeHUs 2-To Mopsiaka). XapakTepHble CBOHCTBA
JMHEWHOTO YPaBHEHUS C MMOCTOSIHHBIMU KO3((UIIMEeHTaMU JUIsl OHOPOAHOTO U HEOJHOPOAHOTO ypaBHEHUN
(BUA pellIeHus B 3aBUCUMOCTH OT BUAa KOPHEN XapaKTEpPUCTUUYECKOTO YPaBHEHUS).

15. O6mme cBOMCTBAa IMHEWMHOTO YpaBHEHUS N-TO MOPSIIKA.

16. Jluneitasie quddepeHnnanbHble ypaBHEHUS BBICIINX ITOPSIIKOB, OTHOPOIHBIE U HEOJHOPOTHBIC.
CBeznenue K TuHEHHOM cucteme. OnpeneneHne TMHEHHO 3aBUCUMON crcTeMbl (yHKIUH. BpoHckuaHn u
dbyHIaMeHTaIbHAS CUCTEMA PEIICHUN.

17. Teopema o cTpyKType o0111ero pemenus JuHeiHoro ogaopoaroro OJ[Y n-ro nopsiaka.

18. Teopema o CTpyKType OOIIero pemeHus JJuHeHHoro HeonqHopoaHoro OJ1Y n-ro mopsiaxa.

19. Jluneitasie muddepeHnranpabie ypaBHEHUS ¢ TOCTOSHHBIMU KO3 dunmerTamu. Ciaydaid pa3TuaHbIX
kopHel. [Ipumep.

20. ®opmyna capura. Cioydail KpaTHBIX KOPHEW XapaKTEPUCTUUYECKOTO YPABHEHUS.

21. CtpyKTypa 4aCTHOTO PELICHHs YPAaBHEHHS C TIOCTOSHHBIMU KO3(ppULIMEeHTaMU U cTiealIbHON TPaBOi
yacThlo0. [Ipumepsl.

22. Meron Jlarpansa pemenust HeonHopoaHoro OY.
23. O0mue CBOMCTBA JIMHEMHOTO YpaBHEHUS N-TO MOPsAKa (HOpMaIbHOU crucTeMbl TuHeHHbIX O/Y).
24. OmnpeneneHue JMHEHHO HE3aBUCUMOCTH CUCTEMBI BeKTOp-pyHKIui. Onpenenurens Bporckoro.

25. dyHnameHTallbHas CUCTEMA PelIeHUu HopMaibHOM cuctembl JInHenHbIX O/Y. ®opmyna
Octporpaackoro-JInyBuis.

26. Teopema 0 CTPYKType 0OIIEro pelIeH s OAHOPOIHON CUCTEMBI C TIEPEMEHHBIMU KO3 UITUSHTAMH.
Teopema o cTpyKType peuieH:s HEOTHOPOTHON CHCTEMBI C TEPEeMEHHBIMHU KO3 PHIInEeHTaMH.

27. Cuctema IMHEHHBIX TU(dEepeHITHATBHBIX YPaBHEHUH C TOCTOSHHBIMU KO3 PUITIEHTaMH.
XapaKkTepucTHIECKOe YpaBHEHHE cUCTeMbl. Haxoknenne GpyHaaMeHTambHON CUCTEMBI PEIICHUH B CiTy4ae
Pa3IMYHBIX KOPHEH XapaKTEPUCTHUCCKOTO ypaBHeHUs. OOIMMiA ciTydail MPOCTHIX KOPHEH.
OyHaaMeHTa bHasi CUCTEMA PELICHHI B CITydae KPaTHBIX KOPHEH.

28. Metop Jlarpanska peuieHuss HeomHOpoaHOU cucteMbl OJ1Y.

TunosBble 3aganua s 3k3amena (OIIK-2)
TurnoBsie 3ananus A YK3aMeHa
Pemute ypaBHeHue: xydx+(x+1)dy=0.
Pemute ypaBaenue: (x"2-y”2 )dy+2xydx=0.
Pemuth ypaBHEHHE METOIOM BapHalliy MOCTOSHHBIX: y'+y=1/sinx.
Pemute ypaBHenue: y"+y'=4sinx.
Pemnts ypaBHeHue: xy™'-2y=2x"4.
Pemuts ypasrenue: [(y)] Ny =2 [(y")] ~2.
Pemnts ypaBHeHue: y"'=y”™4 cosx+ytgx.
Pemmuts ypaBaenue: y*V-2y*V-16y™'+32y=0.
Pemute ypaBaenue: (y-4xy”3 )dx=(2x"2 y"2+x)dy.
Pemuts ypaBHenue: y"-3y'+2y=2"x.
Pemmnts ypaBHenue: xyy™'-x [(y)] A2=yy



Pemute ypaBaenue: 3yN'+y” 2+2/x2 =0.
Pemnth ypaBHenue: X2 yy"-5xyy'-x"2 [y'] "2=6y"2.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

OIIK-2 YCTaHaBIUBAET CBA3M MEXKYy MaTepHaliOM U3 Pa3HbIX MPEIMETHBIX
obmacTed, HEOOXOMUMBIX JUIsl PEIICHUS ITOCTABICHHOW 3aJ/1a4H;
aHaJIM3UpyeT W 0000ImaeT Marepuana B paMKax MpodeCcCHOHAIBHBIX
«OTIIMYHO» 3a1a4.

(85 - 100 6anoB) YMeeT NpOBOAWTH MOHATHUHBIA W METOMOJOTHYECKHIA aHalu3 B
KKI0M M3 IPEIMETHBIX 00JIaCTeH.

CBoOonmHO BiTajieeT MOHATHIHHOW 0a30i BO BceX MpodeccHOoHATBHO
3HAYMMBIX 00JIACTSIX 3HAHHM.

OIlIK-2 Xoporo MTOHUMAET OCHOBHBIE 3aKOHOMEPHOCTH B
COOTBETCTBYIOIIMX  TPEAMETHBIX  00NacTAX,  JEMOHCTPUPYS
TEOPETHYECKOE M MPAKTUICCKOE MBIIUICHHUE.

VYBEepeHHO OTIMYACT MPEAMETHBIC 00JACTH M COOTBETCTBYIOIIYIO UM
MOHATUITHYIO ¥ METOIOJIOTUIECKYIO 0a3bl.

Xopomro 3HaeT 0a30BBIC TMOHSTHS OCHOBOIIOJATAIONIMX Pa3/IeioB
MaTeMaTHKU U (PU3UKH.

VBepeHHO  TPUMEHSIET METONbl  JUIi  peUmIeHHus 3agad B
COOTBETCTBYIOIIMX  TPEAMETHBIX  oOmactsax.  JleMoHcTpHupyeT
Xopollee 3HaHHE KIACCUYECKHX METOIOB HCCIICAOBAHHS OCHOBHBIX
3a7a4 B COOTBETCTBYOIIUX MPEAMETHBIX 001acTsIX

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-2 OcMbICIIIeT MaTrepuajl COOTBETCTBYIONIMX JUCIMILUIMH, TPOSBIS
aOCTpakTHOE MBIIUICHHE. YMEET pasrpaHM4YMBaTh MOHSATHA U
METONbl, HO HE BO BCEX IMPEAMETHBIX OONacTsIX. 3HAKOM C
NOHSTHHHBIM alliapaToM, HO HE BO BCEX MPEIMETHBIX 00IacTsIX.
3HAKOM C KJIACCHYECKHMMHU METOJaMH HCCIINOBAHUS OTIEIbHBIX
npobieM MateMaTHKH U ¢u3nku. Vccrneayer Kiaccuueckue 3a1adu
HEe Jomyckas TpyOeix omuOok. Jlomyckaer omuOKd B
npodecCHOHABHONH ~ TEPMHHOJIOTMH, 3HAKOM C  OCHOBHBIMH
U3/IaHUSIMU B KITIOUEBBIX pa3zesiax MaTeMaTUKH.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIlIK-2 Bocrnpunumaer  marepuas  0a30BBIX  Pa3/ieiOB  MaTEMaTHKH.
Beiensier oThenpHBIE TOHATHS B COOTBETCTBUU C HEKOTOPBIMHU
npeaMEeTHbIMEA OOnacTsMu. JlomyckaeT rpyObie OomMOKH B 0a30BBIX
MOHATUSIX MareMaTwku [I70Xo BiaseeT METOIONOTHEH pelIeHUs
3a7a4 B MPEIMETHBIX 00JIaCTsIX.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

5. MeTonnueckue yKkazaHusi AJ1s1 00y4a0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. @ununmnoB A.®. CoopHuk 3amay no aupepeHualbHbIM ypaBHeHUAM : y4yeO. mocoOue. - 3-e u3n.,
ctep.. - Mocksa: Hayxka, 1970. - 96 c.

2. Pomanko B.K. Kypc muddepenunanbupix ypaBHEHHN U BapHALlMOHHOTO MCYMCIICHUS : Y4el. mocobue
U1 BY30B. - 2-¢ u3fl.. - M., CIIG.: Jlaboparopus bazossix 3nanuii, HeBckuit J{nanekt, 2001. - 344 c.

3. Honrpsrun, JI. C. O6pikHOBeHHBIE nuddepeHuanbable ypaBHeHus. - 2023-02-12; OObIKHOBEHHBIE
middepeHnmanpaple  ypaBHeHus. - VbkeBck: PerymsgpHas u  xaoTuueckas IuHaMuka, WHCTHTYT
KOMITBIOTEpHBIX HcchenoBanuit, 2019. - 396 c. - Tekcr : anmekrponnsiii // IPR BOOKS [caiiT]. - URL:
http://www.iprbookshop.ru/92055 . html

4. TlerpoBckuit U. I'. Jlekuun 06 ypaBHEHHSAX C YaCTHBIMH HPOM3BOAHBIMH. - W31. 3-e, morm.. - MockBa:
TocynapcTBeHHOE M3aTeNbCTBO (U3MKO-MaTeMaTruueckoi nuteparypel, 1961. - 400 c. - Texkcr
sanektpoHusii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  owiaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=468247

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Pomanko B. K. Kypc pasHOCTHBIX ypaBHEHHH : yueOHOE mocodue. - Mocksa: ®uzmariut, 2012. - 200 c. -
Texkct : oanmektponnbii // OBC «YHuBepcuterckas Oubnmoreka ownnaiie» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=457685
2. Ilerposeckwuit U. I'. Jlekuuu 1o Teopuy MHTETpaNbHBIX YPaBHEHUH. - 3-€ u31., ucip.. - Mocksa: Hayka,
1965. - 126 c. - Tekcr : anekrponsbit / ObC «YHUBepcurerckas 6ubnuoreka onmaiin» [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=222214

6.3 Meroauueckue pa3paboTKH:

1. BynrakoB A.W., Mamotuna E.B., [lanacenko E.A., [InyxaukoBa E.A., ®ununmosa O.B. OGbIKHOBEHHBIE
muddepeHnranbaple ypaBHEHUS. 3alaud U MPUMEPHI C MOAPOOHBIMH pEIIeHUsIMUA : y4ebd. mocobwue. -
Tamb6o0B: [M3mar. nom TI'Y um. I.P. llepxaBuna], 2014. - 98 c.

2. Mamoruna E.B., [lnyxnukoa E.A., ®ununnosa O.B., ®omuuesa lO.I. 3agauyHuK-npakTUKyM IO

MaTeMaTH4eCcKOi JIOTUKe U TUCKPETHON Maremaruke : y4e0. mocodue. - Tam6oB: [U3nar. nom TI'Y um. I'.P.
Hepxasuna], 2015. - 102 c.
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3. XKykosckasa T.B., MonokanoBa E.A., IlnyxuukoBa E.A., YpycoB A.W., ®ununnoBa O.B. Bricmas
MaTemaTHka : yue0. mocodue : B 3 4.. - Tam60B: [U3nat. nom TT'Y um. I''.P. JlepxaBuna], 2014

6.4 1Hble UICTOUYHUKH:
1. CaiiT TamOOBCKOro TOCYIapCTBEHHOTO yHHBepcuTeTa http://tsutmb.ru - http://tsutmb.ru

2. Eaunoe okHO nocTyna K oOpa3oBaTeibHBIM HHTEpHET-pecypcam dDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyIuTOpruun JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust AJ11 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIumeH3nOHHOE MPOrpaMMHOE 00ECTICUCHHUE:!

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Omnepanmonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian
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2.  Springer Open (pecypcsl Springer OTKpbITOro jgocrtyma): ©6a3a ganHeix. — URL:
https://www.springeropen.com

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. Hayunas snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

JJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



