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

IIK-4 CnocobeH uCmonb30BaTh METOABl MAaTEeMAaTHMUECKOTO M aTOPUTMHUYECKOTO MOJACIUPOBAHUS TIPU
pELICHNN TEOPETHUECKUX M MPUKIIAJHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B

cepe:

40 CKBO3HBIE BUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnerenuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

I1K-4 Crnocoben
HCIOIb30BaTh METOIEI
MAaTeMaTH4ECKOro 1
AITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH
PEIICHUN TCOPETHUCCKUX U
MPUKIIAJHBIX 38124

HepCXOL[I/IT OT aHAJIMTUYCCKOM MOACIN MaTeMaTHIeCKOH
3aJa4M1 K €€ aHFOpHTMH‘-IeCKOﬁ MOACIN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I[IK-4 CroocobeH WHCIOIb30BaTh METO/BI

MaTeMaTuidCCKOro u aJropuTMHUYCCKOIo

MOACIIUPOBAHUA ITPU PCUHICHUUN TCOPCTUUCCKUX W NPUKIIAJHBIX 3a1a4

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma
o0ydeHus

Ounas
(cemecTtp)

314 (5](8

1 [MeTtonp! ¥ CUCTEMBI
00paboTKH OOBIIHX
JIAHHBIX

+

2 |O0BEKTHO-OPHUEHTHPO
BaHHOE
MIpOrpaMMHUpPOBaHHE

3 | [Ipepnunnomuas
MpaKTHKA

4 {YucneHHble METOIbI

5 [UnciieHHBIE METOIBI
pelieHns

I QepeHInanbHBIX
ypaBHEHUI

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:




HNucrunnmHa «/{uddepennmanpapie ypaBHEHU» OTHOCUTCS K 00s13aTeIbHOM yacTu yaeOnoro miana Ol mo

HanpasyieHuto noarotosku 01.03.01 - Maremaruka.

JuctummHa «lnddepennuanbabpie ypaBHEHU» U3ydaeTcs B 5, 6 ceMecTpax.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUTLTTHHBI 180
KonTaktHas pabora 84
Jlexnuu (Jlekrun) 28
[Tpaktuueckue (IIpaxr. pab.) 56
CamocrosrenbHas padota (CP) 60
DK3aMeH 36
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
5 cemecTp
1 JuddeperunanbHb YCTHBIH o1poc,
€ YpaBHEHHUS CaMOCTOSITeNIbHAS
MIEPBOTO TOPSIKA pabota, penieHue
KOHTEKCTHBIX,
2 |16 | 12 CUTYaI[MOHHBIX
3ana4 (Beimonnenue
MPAKTHYECKUX
3alaHui);
KontponpHas
pabora
2 JuddeperunanbHb Brinonnenue
€ YpaBHEHHS MPAKTHYECKUX
BBICILIETO MOPSIIKA 8 16 | 12 3aJaHuM;
KontponbpHas
pabora; 3auer
6 cemecTp
3 JInnelinble cucTeMbl BelnonnHeHne
muddepeHIaTbHbBI MPAKTUIECKUX
X YpaBHCHHM 4 | 6 |10 3aJIaHH;
KonTtponbHas
pabora
4 Kpaesbie 3amaun Brimonuenue
s OIY 4 | 4 |14 MPAKTUYECKUX
3aJaHui




5 Teopus Brimosnnenue
YCTOMYMBOCTHU MPaKTUYECKUX

4 114 | 10 3aJIaHUI;
KontponbpHas

pabora

Tema 1. IndPepennuanbunie ypaBHeHus nepsoro nopsiaka (I1K-4)
Jlekumus.
Jlekmmst 1. da3oBoe mpocTpaHCTBO, TMoyie (a30BBIX CKOPOCTEH W TOJIE HAmMpaBlICHUH OOBIKHOBEHHOTO

muddepeHnnanIbHOTO YpaBHEHHS TIepBOTo mopsiika. Pemenne nuddepenuansHoro ypapHeHus. Maszopas
KpuBasi. THTerpaabHas KpUBasi.

Jlexmst 2. MeToa M30KJIMH 7Sl MPUOIMKEHHOTO TOCTPOSHHST MHTETPAJIbHBIX KPHUBBIX JJISI YPAaBHEHUS C
OHOMEPHBIM (a30BBIM MPOCTPAHCTBOM. [loN0XKEeHNsT paBHOBECHS.

Jlexus 3. Teopema 0 CylIeCTBOBaHUM, €AUHCTBEHHOCTH U JU(D(HEPEHIUPYEMOCTH MO UCXOAHBIM JaHHBIM
pereHust 0ObIKHOBEHHOTO u(dhepeHnanibHoro ypaBHeHus. 3aaada Korm.

Jlexuus 4. Teopembl O CyIIEeCTBOBAHUH, €AUHCTBEHHOCTH U TU(PEpEeHII pPyeMOi 3aBUCUMOCTH PEIICHHH
OT HadaJbHbIX JaHHBIX. IlepBbie wuHTerpansl nuddepeHranTbHoro ypaBHeHUs. (OOBIKHOBEHHBIC
muddepennnanbabie ypaBHeHus. 3anada Komm.

Jlekmst 5. Knacce auddepeHnManbHbIX  YpaBHEHHMM W WX XapaKTEPUCTUKU. YpaBHEHUS C
pa3aesItoIUMUCS TepeMeHHbIMU. [1epBbIii HHTErpal.

Jlekuua 6. OnHOponHbIE ypaBHEHUS. PeyKius oqHOPOAHOTO YpaBHEHHUS K YPABHEHUIO C PA3ACSIONIMMUCS
MIEPEMEHHBIMH.

Jlexums 7. Jluneitasie nuddepennuanpabie ypaBHeHUA. MeTo | BapHary.

Jlexums 8. YpaBHenus bepnymnu. Penykius ypaBHenust bepHymin k nuHeliHoMmy auddepeHIuaibHOMy
YPaBHEHUIO.

Jlexuus 9. YpaBuenue Pukkarn.
Jlexmst 10. YpaBHeHus B moyHbIX nuddeperiuanax. MHTerpupyonmii MHOKUATET.

Jlekmms 11. 3ameHa mepeMeHHOH. YpaBHEHUS, HE pa3pelieHHbIE OTHOCHUTENIBHO NMPOou3BOAHOW. Ocolble
peLIeHuS.

Jlexuus 12. YpaBuenus Jlarpanxa u Kiepo.
IIpakTnyeckoe 3ansATHE.
3ansarue Nel. M3oknunbl. CocraBienue nudepeHalbHOr0 YpaBHEHUS! CEMENUCTBA KPHUBBIX.
Nel-50.
3anstue Ne2. YpaBHEHHUs ¢ pa3fesaoUIMMUCS nepeMeHHbIMU ~ Ne51-65.

3anarue Ne3,4. OpHoponHble ypaBHEHMS. Penykius OJHOPOJHOTO YpaBHEHUS K YPaBHEHUIO C
pazaensitomuMucs nepeMeHubiMu.  Nel01-129.

3anstue Ne 5-9. Jluneiinsie nuddepernuanpabie ypaBHeHUs . MeTon Bapuanmu. YpaBHeHUs bepHyriu.
Penykuus ypaBHenus bepunymnum k nuHeiHOMYy aud@depeHInaibHOMY YpaBHEHHIO. YpaBHEHHE Pukkarw.
Nel36-172.

3anatue Nel0-12 VYpaBuenuss B monubelx auddepenumanax. VHTerpupyrommii MHOXHTENb. 3aMeHa
nepemeHHo.  Nel86-220.

3ansarue Ne 13. VYpaBHeHUsI, HE pa3pelIeHHbIE OTHOCUTEIHHO NPOon3BOAHON. Oco0ble penieHns. YpaBHEHHS
Jlarpamxa u Knepo.  Ne241-297.

3ansatue Nel4. Konrponbhas padoraNel.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
N3y4yuTh TEOpETUYECKUI MaTepuall.
1 HayuuTbcs pemars ypaBHEHHUS € Pa3aessIFOIIUMUCS TIEPEMEHHBIMU
2 Hayuutbcs pemars OJHOPOAHBIE YPAaBHEHUS IIEPBOTO MOPSIIKA.
3 HayuuTbcs peniarh JUHEMHBIE YpaBHEHUS TIEPBOTO MOPSIKA.
4 Hayuuntbcs pewats ypaBHeHUs bepHyin.
5 TlpuzHak pazpemuMocTy ypaBHeHus: Pukkaru. Hayuutbes pemiars ypaBHeHus: Pukkaru.



6 Hayuuthscs pacro3HaBaTh M peliarh ypaBHEHHs B NONHBIX Auddepennnanax. Hayantscs HaXoquTh
UHTEIPUPYIOLIUN MHOKUTEIIb.
7 HayuuTbcd pemars ypaBHEHUs [IEPBOTO MOPAIKA, HE Pa3peIIeHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.

Tema 2. [Indpdepennuaibabie ypaBHeHus Bbicuiero nopsinka (IIK-4)
Jlexknus.

Jleximst 13. JluHeliHble OJHOPOIHBIE YpaBHEHHsI C IepeMeHHbIMU Kod(p¢unuentamu.  CTpykrypa
MHOXKECTBA peleHni. PyHaaMeHTalbHask CUCTEMA PEILICHUM.

Jlexuus 14. Jluneiinast 3aBUCH"MOCTb PEIICHUM OT HauaJdbHBIX 3HaYeHUuM. Onpenenurens BpoHckoro.

Jlexkumst 15. JluHeliHbIE HEOJHOPOIHBIE ypaBHEHHUS C TEepeMEHHBIMU KodddunueHntamu. JInHEHbIC
HEOJHOPOJHbIE YPAaBHEHUS N-TO MOpsAKA C MepeMeHHbIMU Ko3dduuuentamu. [lpuHuun cyneprno3unuu.
MeTon BapHaluy Mpou3BOIbHBIX MOCTOSHHBIX.

Jlekimst 16. JluHeiHble OAHOPOAHBIC YpPAaBHEHHS N-TO TOPSJAKAa C TMOCTOSHHBIMH KO3 (UIMEHTAMHU.
JluHeliHple HEOAHOPOJHBIC YPABHEHHUS N-TO TOpsAIKa C IMOCTOSHHBIMH Kod(dduimenramu. CTpykrypa
YaCTHOI'O pCIICHUS.
Jlekmst  17. Metoapl pemieHus JHUHEWHBIX AW QGEepeHIINaIbHbIX YpPaBHEHUH C  TTOCTOSHHBIMH
k03 HUIIMEHTaAMHU.

IIpakTn4yeckoe 3ansATHE.

3anstue Nel5-17. YpaBHeHUs, 10MMyCKaOLME TOHUKEHHUE MTOPAIKA.
Ne421-500

3anatue Nel8. Metonsl pemieHHs JTHUHEWHBIX IU(G(GEpeHINaTBbHBIX YPaBHEHUH € MOCTOSHHBIMU
kod¢p¢punmentamu. Ne511-618.

3ansarue Nel9, 20. Jluneiinple ypaBHEHUs C epeMeHHBIMU KodpduunenTamu. DyHaaMeHTaIbHAs cCUCTEMa
pemieHnii. JIluHelHas 3aBUCH-MOCTb pEIIEHMH OT HaudalbHbIX 3HaueHuil. Omnpenenurens BpoHckoro.
JluHeliHble HEOAHOPOIHBIC ypaBHEHHSA C TEpeMEHHBIMU Kod(duimentamu. JIMHelWHble HEOTHOPOIHBIC
ypaBHEHHsI N-TO MOPSAIKA ¢ IepeMeHHbIMU Kodddurmentamu. [lpunmun cyneprno3unuyu. MeToa Bapuaiu
IIPOU3BOJIBHBIX TIOCTOSHHBIX.

Ne641-750.
3anstue Ne2 1. KonrponbHas padora No2.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
N3yuuts TeopeTnueckuit Mmarepuai. HayduThcsi IpUMEHSATh TEOPETUUECKUE CBEIACHUS TP PEIICHUH 3a]1a4.
1 HayunTbcs onpenensiTb OCHOBHBIE TUIIBI YPAaBHEHUH, JOMYCKAIOIINX TOHWKEHHUE MTOPSIKA.
2 W3yunTh OCHOBHBIE TIOJICTAHOBKH M HAYUYNUTHCS peIlaTh YPaBHEHUS BBICIIUX TMOPSIIKOB, TOMYCKAIOIINE
MOHMKCHHE TTOPSIKA.
3 U3yuuTh TMHEHHBIC OMHOPOAHBIC MU PepeHIIATbHBIC YPAaBHEHUS BBICIITUX MTOPSIKOB.

4 HayuuThCsl pemaTh JMHEHHbIE HEOTHOPOAHbIE u(epeHIInaIbHbIe YPaBHEHHS ¢ IPABOM YacThIO
CIIELUAJILHOTO BUJA.

5 HayuuTscs pemarh TMHEHHbBIE HEOXHOPOAHbIE TU(PepeHIIMaTbHbIC YPAaBHEHUSI METOAOM BapHalluu
IIPOU3BOJIBHBIX IIOCTOSHHBIX.

Tema 3. JIuneiinbie cucrembl Ju(pepeHunaabubix ypapHenni (ITK-4)
Jlekumus.
Jlexmst 18. Cucremsl nuddepeHnaabHbIX YPaBHEHUH, METOBI PEIICHHUH.
Jlexms 19. MeTonpl penieHust TUHEHHBIX CUCTEM YPaBHEHHH € MOCTOSHHBIME K03 durimenramMu
IIpakTnyeckoe 3ansATHE.

3ansarue Ne22-24. CucteMsl quddepeHIraIbHbIX ypaBHEHUN, METObI perieHuil. MeToas! penieHus
JMHEWHBIX CUCTEM YPaBHEHHI C MOCTOSHHBIMH K03 durimenramu.

Ne786-875.
3anstue Ne25. Kontponbhas padora Ne3
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. I3yunTh OCHOBHBIE METOBI PEIICHUS JIMHEHHBIX CUCTEM YPABHEHHH C MOCTOSHHBIMHU KO3 pUIineHTamu;



2. Hayuutbcst IpUMEHATH TEOPETUYECKUE CBEACHUS TP PELICHUH 3a]1a4;

Tema 4. Kpaessie 3anaun aisa OY (ITIK-4)
Jlexknus.
Oco0ble Touku Ha (ha30BOM MITOCKOCTH.

Jlekmmst 21. Cucrema HenuHeHHBIX auddepeHnuanpbHeix ypaBHeHuid. KpaeBbie 3amaum mis OJLY,
MOCTaHOBKA, CBEJCHUE K JIMHEHHON KpaeBoH 3a1auu Kk 3a1ade Komm. 3agada [Itypma - JInyBuiwis.

IIpakTnyeckoe 3ansATHE.
3ansitue Ne 26-28. Kpaesbie 3agaun 1yt O/1Y, nocTaHOBKa, CBeJIEHHE K IMHEWHON KpaeBOM 3a/1auu K
3anaue Komm. @ynknus ['puna. 3agaqa lltypma - JInysuns. Ne751-785.
3ansarue Ne29. KonrponbHas pabota Ned.
3anstue Ne 30, 31. OcoObie ToukH Ha (a3oBoi MIOCKOCTH.  Ne961-1034.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 U3yunuth TeopeTHUECKUE CBEIEHUS, HAYUYUTHCS pelIaTh TUIIOBBIC 3aa4uH.
2 Hayuutbes cocTaBiaTh pyHkuuio [puna;
3 HayuuTbcs HaXOOUTh COOCTBEHHBIE 3HAUEHUSI U COOCTBEHHbIE (PYHKIIMU KpaeBOW 3aauu.

Tema 5. Teopus ycroitunBoctu (I1K-4)
Jlekumus.

Jlexumii 22. YcTolunBoCTh penieHnid nuddepeHnuanpHbpix ypaBHeHUH. Kpurepuii ycTOMUNBOCTH pelieHui
JUHEHHBIX YPAaBHEHUH C IOCTOSIHHBIMU KO3 QULIIEHTaMU.

Jlexumst 23. Knaccudukanusi TONOKEHUA pPaBHOBECHS I JIMHEWHBIX ypaBHEHUH Ha IUIOCKOCTH:
YCTOWYMBBIEC U HEYCTONYMBBIE Y3IIbI U (POKYCHI, CEAII0, IEHTP.

Jlekuua 24. OcHOBHbIE OIpEAEICHUS TEOPUU YCTOMYMBOCTH MO JIAMyHOBY. AcCUMNTOTHYECKas
YCTOHYUBOCTb.

Jlexuusa 25. Touku paBHOBECHA. YCTOMYUBOCTH MO JISITyHOBY.
Jlexius 26. Teopema 00 yCTOWYUBOCTH I10 TIEPBOMY TIPUOIIMIKESHHIO.

Jlexkmmst 27. WccnemoBaHue YCTOMYMBOCTH pemIeHUH au(depeHInaibHbIX YPaBHCHUH IO TIEPBOMY
npubnmxenuto. Kpurepuit Payca-I'ypsuria

IIpakTnyeckoe 3ansATHE.

3anstue Ne32-35. AcumnToTudeckasl yCTOMUMBOCTh. TOUKM paBHOBECHS. YCTOMYMBOCTH 110 JIAIyHOBY.
Teopema 00 ycTOWYMBOCTH 110 TIEpBOMY IpUOIIKeHHI0. ViccienoBanne yCTOWYMBOCTH pEIICHUI
muddepeHnranbHbIX ypaBHEHUH 10 iepBoMy mpudnmxenuto. Kpurepuit Payca-I'ypsuna.

Ne881-960.
3ansarue Ne36 Konrponbnuas padora NeS.
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1  H3yuuTh TEOpETHUECKUE CBEJICHUS, HAYUYUTHCS PEIIaTh TUIIOBHIE 3a1auH.
2 HayuuTbcsi IPUMEHSITh METO/IBI ONIpeAeIeHUs YCTONUMBOCTH pemeHust O Y.

3 Hayuutscs onpenensTh yCTOWUMBOCTD PELICHUS 110 JIAIMyHOBY, aCUMITOTHYECKYIO YCTOMYMBOCTD
pewenus OLY.

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

5 cemecTp
* mocemaemMocTs — 20 0auIoB
*  TeKyLMH KOHTpoJb — 60 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB



Pacrnipenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboTsI KOHTpOJsl | Oamos
/ cpe3bl
1. |Auddepeniman | ycTHbINH 25 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
bHBIE orpoc, paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
YpaBHEHHS  |CaMOCTOST MperoiaBaTesieM BOIIPOCHI;
MepPBOTO ebHas 2 Oamia — 3a/Jada pelmieHa BEpHO, HO NPU 3TOM HCIIONB30BaH He
nopsiaKa pabora, CaMBI{ parMOHAJIBHBINA MeTOo (MM CTYACHT HEyBEepEHHO OTBEYAEeT Ha
perieHne TTOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIET);
KOHTEKCTH 1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/ad9y TOJNBKO C
BIX, MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
CUTYyaImo paboTHI OCBaMBaeT HYXHBIH yueOHBIN MaTepua;
HHBIX 0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]]a9l H HE MOXKET
3a/a4q OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis u oOHApyKUBaeT
(Bermonae MIOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
HUE
MpaKTHYEC
KHX
3aJTaHMI )
KounTtpon 10 CaMocTosiTelbHOE ~ BBIMIOJHEHHUE 3aJaHWil TI0 HWHIWBUAYATbHBIM
bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH
blii cpe3)
2. | Auddepeninan | Beimoane 15 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
bHBIE HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
YpaBHEHHSA |mpakTHyec MperoaBaTesieM BOIIPOCHI;
BBICIIIETO KHX 2 Oamia — 3a/Jada pelmieHa BEpHO, HO NPU 3TOM HCIIONB30BaH He
nopsiaKa 3amaHuit CaMBI{ parMOHAJIBHBINA MeTOo (MM CTYACHT HEyBEepEHHO OTBEYAEeT Ha
TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOs HCIIPaBIIsIET);
1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/ad9y TOJNBKO C
MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]]a9l H HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHAPYKHBaeT
MTOJTHYTO HETTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
CaMocTosiTeIbHOE ~ BBIMIOMHEHHUE 3aJaHWil TI0 HWHIUBUAYATHHBIM
owmireram, comepikammM S 3amanuii. Kaxgoe 3amanne orieHuBaeTes B 2
Oamna.
Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
blIii cpe3)
3auer 20 Ha 3auer mpennaraercst UHOAMBUIyaIbHOE 3aJaHue U3 S5 3amad mo 4
OaJa 32 BEpHOE peIlieHUE 3a/1a4H.
3. [TocemaeMocThb 20 CryneHT, HE HMCIONIMI TIPOIYCKOB 3aHATHH 0€3 YBaKHUTEITHHOM
MPUYMHE W BBHINONHSIOMNWNA BCE 3aJaHUA MOXET JOTOIHUTEIHBHO
ONTY9IuTh 10 10 OaJTOB BKITIOUUTENBHO. ( 32 KOKIYIO TEMY).
4. IIpemMuansHbIe OaITHI 20 YuyacTue B cTyneHYecKuXx onmmiuanax — 10 6amros
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
5. |WBpuBHIyanbHBIC 3a1aHUS, 50 JloOGop 0aIoB: CTYIEHT MOXKET MPEIOCTABUTh BCE 3aJJaHUsI TEKYIIIETO
C TIOMOII[HI0 KOTOPBIX KOHTPOJIS ¥ 33JIaHUSI KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
6. Hroro 3a cemectp 100




[IOCELIAEMOCTh — 5 0aJUIOB

TEKyIIUH KOHTPOJIb — 45 6aioB

6 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli

npemMuaabHbie 0amisl — 20 6aIoB

OTBET Ha dK3aMmeHe: He Oosiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. JInnetinbie Brimonae 15 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
CUCTEMBI HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
muddepeHnuan |mpakTuiec MperoaBaTesieM BOIIPOCHI;
BHBIX KHX 2 Oamia — 3a/Jada pelieHa BEpHO, HO NPU 3TOM HCIIONB30BaH HE
YpaBHEHUN 3aJ]aHui CaMbIil parmOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TTOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIsIET);
1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/1a9y TOJNBKO C
MIOMOIIIFIO HABOJAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33]a9l 1 HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApYKUBaeT
MIOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
KounTtpon 10 CaMocTosiTeIbHOE ~ BBIMIOMTHEHHE 3aJaHWil TI0 HWHIWBUAYATHHBIM
bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH
blii cpe3)
2. |KpaeBble 3amaun | Beimonaae 15 3 Oamma — 3amada pelIeHa BEPHO, METON BBIOpaH HamOojee
s OY HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MpaKTHYEC TMperoaBaTesieM BOIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TMPU ITOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parmOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA
TTOCTaBJICHHBIC BOIIPOCHI, OIMHOACTCS, HO caM ceOsT HCIIPaBIIsET);
1 Ganm — CTyAeHT MOXET MNPaBWIBHO DEUINTh 33/1a9y TOJNBKO C
MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
paboTHI OCBaMBACT HYXKHBIN YICOHBIN MaTepHal;
0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33a]]a9l H HE MOXKET
OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApyKHBaeT
MIOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
3. Teopus Brimonae 15 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
YCTOHYHUBOCTH HUE paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYAE€T Ha BCE IMOCTABIICHHBIC
MpaKTHYEC MperoaBaTesieM BOIIPOCHI;
KHUX 2 Oamnma — 3a7ada pelieHa BEpHO, HO TMPU ITOM HCIIONB30BaH HE
3aJ]aHui CaMbIil parmOHAIBHBIA MeTO (WUIH CTYICHT HEYBEPECHHO OTBEUACT HA

TTOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIIET);

1 Gamun — CTymEeHT MOXET NPAaBWIBHO PEIIUTh 3aj]a4y TOJIBKO C
MOMOIIBIO HABOJSIIIIUX BOMPOCOB TIPETONABATENS, HO B IPOIECCE
paboTHI OCBaMBAaCT HYXKHBIN YICOHBIN MaTepHal;

0 0aJUIOB — CTY/IEHT HE MOXKET MPUBECTH PEIICHHUE 3a/1a91 1 HE MOXKET
OTBETHTh Ha HABOJIINE BOMPOCHI MPEMOJABATENsi U OOHAPYKHUBACT
MOJTHYIO HETIOJrOTOBIEHHOCTh 110 H3y4aeMON TeMaThKe.
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Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJlaHWid 110 HWHIUBUAYATbHBIM
bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
padora(x Oamna.
OHTPOJBH
blIii cpe3)
4. [TocemaeMocTs 5 CTyneHT, He HMMEIOUIMKA TPOITYCKOB 3aHATHH 0e3 YBa)XHTEIbHOU
MPUYMHE W BBHINOJHSIOMUNA BCE 3aaHUS MOXET JOIMOJIHUTEIEHO
MOJTYYUTh 10 5 0aJUIOB BKITIOUUTENNBHO.
5. [IpemuansHbie OaIITBI 20 VYuyactue B cTyeHuecKux onummuagax — 10 6amios
VYdacTue B cryneHueckux koHpepenuusax — 10 6anios
6. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OwseTa Ha OIIEHKY «yJOBJIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmeTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYIEHT PacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTITUIHOM.
7. |WUunuBunpyanbHbIC 3a1aHUS, 50 Jlo60p 6ayioB: CTYACHT MOXKET PENOCTABUTh BCE 3alaHHsI TEKYILETO
C TIOMOIIBIO0 KOTOPBIX KOHTPOJIS ¥ 33JIaHUST KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OB
8. Hroro 3a cemectp 100

HtoroBas omeHka 1O »dKk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN

yeTplpexOamnipHOl  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynonerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BrinoJiHeHHe NPAKTHYECKUX 3aJaHUM

Tema 2. luddepenunanbable ypaBHEHHS BBICIIETO MOPSAKA

Omnpoc 1Mo Teopuu; pemeHne 3a1a4 y TOCKH

Tema 3. JIuneitapie cucteMbl uddepeHInaIbHbIX YpaBHEHUH

CamocrosTenbHas MpopaboTKa TECOPETUIECKOTO MaTepHaa, N3yuyeHHe MPUMEPOB PEIICHUS] KOHKPETHBIX
3aja4, MPUMEHEHHE NOTYYCHHBIX HaBBIKOB B cBOoel pabote. KoHcynbranuu ¢ npenogasareneM. Mo3ropoii
LITYpM, TPYIIIOBOE PELICHNE TBOPUECKUX 3a/1au.

CTyneHT IpUBOIUT Ha IOCKE PEIIeHUE KaKOW-I100 U3 IMPEAIOKEHHBIX 3a]a4, apryMEHTHPOBAHO
MOKa3bIBaeT 3P HEKTUBHOCTh BBIOPAHHOI'O METO/A U OTBEUYAET Ha BOIPOCHI IPENOAABATENS, KACAIOLIUECS

npeaMeTa 00CyKIEeHUS

Tema 4. Kpaessie 3agaun ais OY

Ornpoc 1o Teopuu; peuieHue 3aj1ad y J0CKu

Tema 5. Teopus ycronunBocTH

Omnpoc 1Mo Teopuu; pemeHne 3a1a4 y TOCKH
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3auer

Tema 2. luddepenunanbable ypaBHEHHS BBICIIETO MOPSAKA
3adeT 1Mo MHIUBHYATbHBIM KapTOYKaM

KounrtpoJsbHast padora

Tema 1. JIuddepennmanbabie ypaBHSHUS IEPBOTO TOPSIIKA
KonTponbhas pabota

Tema 2. luddepenunanbable ypaBHEHHS BBICIIETO MOPSAKA
CamocTosITenbHOE BBITIOJIHCHNE 3a/IJaHAHN 110 HHANBUAYaJIbHBIM OHUIeTaM

Tewma 3. JIuneitasie cucteMbl auddepeHInaIbHbIX YpaBHEHUH
BrinonHeHne MHAMBUAYAIBHBIX 3aJaHUI 110 KAPTOUKaM

Tema 5. Teopus ycronuuBoCcTH
Pexnienune 3a1a4 1o MHANBUAYAJIBHBIM KapTOYKaM

YCTHBII OIIPOC, CAMOCTOATEIbHAS PadoTa, peleHne KOHTEKCTHbIX, CHTYallHOHHBIX 32124
(BbInoJIHeHNE MPAKTHYECKUX 3aJaHU )

Tema 1. luddepennnanbapie ypaBHEHHs IEPBOTO MOPsIKA
OTBeThI Ha TEOPETHUUECKHUE BOIIPOCHI
Pemenue 3anau

4.3 TIpomexxyTouHas aTTecTalus Mo AUCLUILTHHE TPOBOAUTCA B hOpMe 3a4eTa, SK3aMeHa

Tunosbie Bonpocekl 3auera (I1K-4)

1 OcHOoBHBIE  TOHATHUA U onpeneneHus (auddepeHnuansHoe ypaBaenue, pemenue O/1Y,
HopMmanbHas  cuctema OJ1Y u e€ pemenue). [Ipumepst 3anad, npuBonsmux Kk OJ1Y.

I'eomerpuueckass  unTepnpertauus pemenus OY. @a3zoBoe NpOCTPaHCTBO, UHTETpAJIbHAS KpUBas,

MoJIe  HaIlpaBJICHUIA.

2 3anmava Komm: onpenenenue. Teopema Ko cylecTBOBaHMS M €AMHCTBEHHOCTH PEILICHUS 3a/1a4U

Kot miist O/Y mepBoro  mopsiaka, 10Ka3aTeabCTBO.

3 OneHka  pa3HOCTH pelIeHUM IBYX ypaBHeHU. HenmpepbiBHAS 3aBUCUMOCTD PEIICHUS OT
HavyaJIbHBIX YCIOBUI, MPABOM YaCTH U TapaMeTpa.

4 OmpeneneHnue  oOIIero pemeHus, oo1ero narerpana, oomero narerpaia OJlY nepsoro mopsiika B

obmnactu JI. [Tpumep.

5 M3oknunbl,  MeTon M3okiauH pemenus O/Y.

6 [uddepennmanbuple  ypaBHEHUS C Pa3IeNAIONMMHCS IepeMeHHbIMA. OTHOPOIHbIE U
KBa3HOAHOPOAHbIE  ypaBHEHMs. [Ipumep 0IHOPOIHOIO ypaBHEHUS. YPAaBHEHHUS B MTOJIHBIX
muddepennmanax. MaTerpupyonmii MHOXHUTEb. [IpuMepsl.

7 Jlunerinpie  auddepeHnuanbHble YpaBHeHHs iepBoro nopsiaka. Meron beprymnu. Meron
Jlarpanxa. [Ipumepsl. YpaBuenusi bepnymim u Pukkaru.

8 OcobObie  Toukm, ocoObie pemeHuss O/[Y nmepBoro nopsiaka. [Ipumepsr.

9 VpaBHeHMs,  HE pa3pelIeHHbIE OTHOCUTEIBHO PON3BOAHON. YpaBHeHus Jlarpanxka u Knepo.
Teopema Kommm: popmynupoBka.

10 Bagauam  Teopema Kommmwm myist HopmanbsHoii cuctemsl OJ]Y. YUacTHoe 1 o01iiee perieHrne CUCTeMbI

oav.
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11 Ouenka  pa3HOCTH ABYX pelieHui HopmanbHOU cucteMmbl OJ1Y. HenpepbiBHas 3aBUCHMOCTD
pelleHNs OT HauyaJbHBIX JAHHBIX U IapameTpa.

12 OY n-ro  mopsnka. 3agada Komm, Teopema Komu. O61iee 1 yacTHOE pellieHre ypaBHEHHUSI.

13 Cnydyan  mOHWYKEHHUS OPSIKA JUIsl ypaBHEHHUS n-ro nopsaka. [Ipumepsr.

14 Jluneiinsie IY  (Ha  mpumepe auddepeHnnanbHOro ypaBHeHH 2-T0 MopsiaKa). XapaKkTepHble
CBOWCTBA  JIMHEHHOTO YpaBHEHUS C MOCTOSHHBIMU KOA(PPHUIIMEHTAMH Il OAHOPOIHOTO U
HEOJHOPOJHOIO YpaBHEHUH (B PELLIEHUS B 3aBUCHMOCTH OT BU/1a KOPHEH  XapaKTEpUCTHYECKOTO
YpaBHEHUS).

15 O6mue  cBoiCcTBA IMHEHHOTO ypaBHEHHS N-TO MOPSIKA.

16 Jluneitnpie  nuddepeHimanbHbie YpaBHEHUS BBICITUX MOPSIKOB, OMHOPOIHBIC M HEOAHOPOIHEIE.
Cgenenune K JIMHEHHON cucteme. OnpeseeHre TMHEWHO 3aBUCUMOM CUCTEMBI  (DYHKITHIA.
BpoHcknan u pyHIaMeHTanbpHas CUCTEMa PEIIeHUH.

17 Teopema 0  CTpyKType 00IIero pemeHus JnHeirHoro oqaopoaHoro OJ1Y n-ro mopsiaxa.

18 Teopema 0  cTpyKType 00IIero pemenus JuHeiHoro Heognopoanoro OJY n-ro nopsiaka.

19 Jluneiinple  nuddepeHanbHble YpaBHEHUS C MOCTOSIHHBIMU Kodddurrentamu. Ciayyaii
pasinuHbIX  KopHei. [Ipumep.

20 Jluneiinble nu¢epeHnaibHble ypaBHEHUS ¢ MTOCTOSIHHBIMU Kod¢urentamu. Ciyyail KpaTHBIX
KOPHEH XapaKTEepUCTUUECKOro  ypaBHeHus. [Ipumep.

21 CrpykTypa  YacTHOTO PELICHHUS YPAaBHEHUS C MOCTOSHHBIMH KO()(DUIIMEHTaMU U CHICIIMATIbHON
paBoil yacTelo. [Ipumepsl.

22 Meron  Jlarpanxa pemenus HeogHopogHoro O/V.

23 OO0mIue CBOMCTBA JIMHEMHOTO  ypaBHEHHS N-TO MOpsaKa (HOpMaIbHOU cucTembl TuHeHHBIX O/Y).

24 OrmpeneneHue JMHEHHO  HE3aBUCHUMOCTH CUCTEMBI BeKTop-pyHKImii. Onpenenurens BpoHckoro.
@yHIaMEeHTalIbHAs CUCTEMA PEIEHUH HOpMalIbHOM cucTeMbl JInHeHHbIX O/1Y. ®opmyna
Octporpazackoro-JInyBuiis.

Tunosble 3axanus s 3a4era (IIK-4)



DHPE,E[E.'-IHTL THII YPaBHCHHA H PEIIHIE €TI0

(==

y—u' =201+ x°y");

a4

v Vv
y’z[‘—} +=+1;

t-J

3. y'=y-tex+ cosx;

4. (B3x? +100)dc + (5x> =Dy =0;
5. y-x-lnx =y

6. 2y —4y'+v=0.

7. V" +2y +y=—01.

8. y"=5y"+17y"-13y=0.

PemHTE 0THOPOIHYIO CHCTEMY YpaBHEHHH:

J’j-" =6y+:z
]\:’ =—16y—2z
PemuTs cHCTEeMY ypaBHeHHH MeToJ0M JHIepa
fx' =3x+2v
10.4
Lv =Xx+YV
Pemuts JIH/C MeTOI0M HeompeaeleHHBIX KO3 (PHITHEHTOB:
r
X¥=x+2y
11.-J/ . "
L*L-' =x—5=s1nft

Pemuts JIH/IC MeTomoM BapHAaITHH:

r er
X'=—x—y+ r
12 l+e
' t
e
V' =2x+2y+ r
L l+e

Tunosbie Bonpockl 3xk3ameHa (I1K-4)

Tunosbie BONpPOCHI 3a4eTa no aucuuiinie « JAnddepennuanbupie ypapHeHus» 1151 3a4eTa B 5
ceMecTpe.
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1 OcHoBHble  mOHATHA U onpeaeneHus (nuddepennuansuoe ypaBaenue, pemenue OLY,
HopMmanbHasg  cuctema OIY u e€ pemenue). [Ipumeps! 3anau, npusoaamux k OY.
I'eomerpuueckass  mnTepnperanus pemenus OY. @a3zoBoe NPOCTPAHCTBO, MHTETpaIbHAsL KpUBas,
[I0JIE  HaIlpaBJICHUM.

2 3anaua Komm: onpenenenue. Teopema Komm  cymiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS 33]1aun
Komm anis O/Y nepBoro  mopsiika, JOKa3aTeabCTBO.

3 Ouenka  pa3HOCTH pELIEHUI IBYX ypaBHeHUI. HenpepbiBHAsS 3aBUCUMOCTD PELIEHUSI OT
HAYaJIbHBIX YCJIOBHUH, IPaBOM YaCTH U IapaMeTpa.

4 Omnpenenenue  0oOLIEro penIeHUs, 00IIero HHTerpana, oouiero uarerpaita O/1Y nepsoro nopsaka B

obnactu 1. [Tpumep.

5 M3oknunbl,  Meron M3okiuH pereHust OY.

6 ludpdepeHuunanbaple  ypaBHEHUS C pa3esAOMUMUCS IepeMeHHbIMU. OHOPOIHbIE U
KBa3WOJHOPOAHBIE  ypaBHEHHUs. [IprMep 0OMHOPOIHOIrO ypaBHEHUS. YPABHEHUS B MTOJHBIX
nuddepennmanax. MaTerpupyromuii MHOXUTENb. [IpuMepsl.

7 Jluneitapie  auddepenunanbHbie ypaBHEHHS MepBoro nopsaka. Meron bepuymnu. Meron
Jlarpanka. IIpumepsl. YpaBaenus bepuyinu u Pukkaru.

8 Ocobbie  TOUKH, 0coObIe pemierns O/1Y nepsoro nopsiaka. [Ipumepsr.

9 VpaBHeHHs, HE pa3pelIeHHbIE OTHOCUTEILHO MPOU3BOAHOM. YpaBHeHus Jlarpanxka u Kiepo.
Teopema Komm: popmynupoBka.

10 3amavam  teopema Komm myist HopmanbHOM cuctembl OJ1Y. UacTHoe u 00111ee pereHrue CUCTEMBI
O1Y.

11 Ouenka  pa3HOCTH JBYX pelieHuid HopMmanbHOU cuctembl O/[Y. HenpepbiBHAs 3aBUCUMOCTD
peleHuss OT HaYaJIbHBIX JAaHHBIX 1 MapaMeTpa.

12 O0Y n-ro  mopsaka. 3agada Komu, Teopema Komm. OG11iee 1 4acTHOE pelIeHre ypaBHEHUS.

13 Cnyyan  moHMKEHUS NOpAAKA A ypaBHEHUS n-ro nopsaka. [Ipumepsl.

14 Jluneitaeie IY  (ma  mpumepe nuddepeHnuanpHoro ypaBHeH!s 2-T10 MOpsiaKa). XapaKTepHbIe
CBOMCTBa  JIMHEMHOIO YpaBHEHHs C MOCTOSHHBIMH KO3 PUIIMEHTaAMHU ISl OTHOPOIHOTO U
HEOJTHOPOJHOTO YpaBHEHUH (BU]I PEILIEHUS B 3aBUCHMOCTH OT BH/Ia KOPHEH  XapaKTepUCTHUECKOTO
ypaBHEHUSA).

15 O6mme  CBOWCTBA JIMHEHMHOTO ypaBHEHUS N-TO MOPSIKA.

16 Jluneiinple  nuddepeHranbHble YPaBHEHUS BBICIINX ITOPSAIKOB, OHOPOJHBIC U HEOAHOPOIHBIE.
CaezneHue K IuHEHHOH cucteme. Onpenenenue TMHEHHO 3aBUCUMON CUCTEMBl  (DYHKITHH.
BpoHnckuan u pyHaamMeHTanabHas CUCTEMA PeIIeHUi.

17 Teopema 0  CTPyKType 0OIIEro pemeHus JuHeHHoro ogHopoaroro OJIY n-ro nopsiaka.

18 Teopema 0  cTpyKType 00IIero pemeHus TuHeiHoro HeoqHopoaHoro O/1Y n-ro mopsiaka.

19 Jluneitnpie  muddepeHmanbHbie YpaBHEHUS ¢ TOCTOSHHBIME KoddpummenTamu. Ciydaid
pa3nu4HbBIX  KopHeil. [Ipumep.

20 Jluneitasie nuddepeHnraIbHbIC ypaBHEHUS ¢ TMOCTOSHHBIMU KodddunmerTamu. Ciaydaid KpaTHBIX
KOpPHEH XapakTepUCTUUEeCKOro  ypaBHeHus. [Ipumep.

21 CtpykTypa  YacTHOTO pEUICHHUs ypaBHEHUS C TOCTOSHHBIMU KOA(PGUIIMEHTaAMH U CTICITHATBHOM
npaBoi yactelo. [Ipumepsl.

22 Meton  Jlarpanxa pemenus HeogHopogHoro O1Y.

23 OOmue CBONCTBA IMHEHHOTO  ypaBHEHHs N-TO MOPsIKa (HOpMaJIbHOW cucTeMbl THHEHHBIX O[Y).

24 OnpeneneHne TUHEHHO  HE3aBUCHUMOCTH CHCTEMBI BeKTOp-pyHKkmii. Onpenenurens BpoHckoro.
DyHIaMeHTalbHasi CUCTEMA PEICHU HOPMAJIbHOUM cucTeMbl TuHEeHBIX O/Y. ®opmyna
Ocrporpaackoro-JInyBuis.

Tunosbie BONPOCHI 1JIA IK3aMeHa B 6 cemecTpe.

1 Teopema o cTpyKType OOIIEro pemeHust OAHOPOTHON CUCTEMBI ¢ TIEPEMEHHBIMU KO3 PHUITMEHTaMH.
Teopema 0 cTpyKType pemieHHss HEOAHOPOTHON CHCTEMBI C IEPEMEHHBIMU KO PHUIIECHTaAMH.
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Cuctema nuHeiHbIX AU} depeHInanbHbIX YPaBHEHUH ¢ TOCTOSTHHBIMU KO3 UITMEHTAMHU.
XapaKkTepucTUuecKoe ypaBHeHHE cucTeMbl. Haxoxxaenne pyHaaMeHTalbHOM CUCTEMBI PEILICHHI B
cllydae pa3IMyHbIX KOPHEH XapaKTepuCTUYECKOTro ypaBHeHH. OOUIHii cirydail MpOCThIX KOPHEH.
dyHnaMeHTalIbHas CUCTEMA PEILICHUN B CIIy4ae KPATHBIX KOPHEM.

Mertopn Jlarpanka pemenuss HeogHOpoaHoi cuctemsl O/1Y.
VYpaBuenus Diinepa, Jlarpanxka, YeOniména.

IIpuBenenue ypaBHeHus K IBy4ieHHOMY Buay. Hynu pemenuii. Teopema 0 KOHEUHOCTH HyJIEH Ha
OTpE3KE.

Teopema 0 uepe10BaHUU HYJIEH.
Teopema cpaBHenus. [Ipumep ¢ ypaBHeHUEM DHpH.
Teopema Knesepa.

[lepBrie unTerpansl. OCHOBHBIE MOHATHS U ONPEEIICHUs: TOHAS MPOU3BOIHAs 10 t QyHKIUH u(t,X)
B CHJIy CUCTEMBI, IEPBBII UHTErpasl, nojoxkeHue paBHoBecus. [lonmkenue nopsaka cuctemsl OJY
IIPU [TOMOIIH NEPBBIX UHTETpasioB. CumMeTpuyHas ¢hopma 3amucH.

YeroitunBocts cucremsl JIOY. Teopemst JIsmyHoBa 00 yCTOHYMBOCTH. YCTOWYHBOCTH 10 TIEPBOMY
NPUOTKEHHIO.

OcoOble Touku Ha (a30BOM MIIOCKOCTH, UX THITBI. YCTOWIUBOCTb.
Cucrembl HeMMHEHHBIX J[ VY.

[TocranoBka KpaeBbIxX 3a1a4. JIuHeiHas KpaeBas 3a/1a4a, cBeieHue K 3anade Komm. 3agaya
[Irypma-JInysusis.

Jluneiinble nuddhepeHuanbHble ypaBHEHNs IEPBOTO MOPSI/IKA B YACTHBIX MTPOU3BOIHBIX. YPaBHEHHUS
xapakrepucTuk. 3anada Kommn. JIuneiinoe /1Y, kBasununeitnoe J1V.

WnTerpupoBanue nuddepeHnnaabHbpIX ypaBHEHUN TPU TTOMOIIH PSIIOB.

Meton nocienoBarenbHbIX npuOmmkeHuid. [IpuHiun cxareix orodpaxenuit. Teopema o
HENOJABMKHOM TOYKE.

Meron nomanbix Junepa. Meron Pynre-Kytra.
OnepannoHHbIi METOA perieHus 3agaun Komm.

Tunosble 3aganusa s 3x3amena (I1K-4)
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PemuTs VpaBHEHHE!
PemuTs VpaEHEHHE!

PemuTs VpaEHEHHE

PemuTs VpaBHEHHE!
PemuTs VpaEHEHHE
PemHTE VpaBEHEHHE!
PemHTE VpaEHEHHE:
PemHTE vpaEHeHHE:
PemHTE VpaEHEHHE
PemuTs VpaEHEHHE!
PemHTE VpaEHEHHE:

PemuTs VpaEHEHHE!

PemHrs vpaEHeHEE:

xydx + (x + 1)dy = 0.
(x%— y2)dy + 2Zxydx = 0.

METONOM B3PHAIME NOCTOSHHEN: V' + ¥

sinx’
v+ v = dsinx
cxy' — 2y = 2x4,
}_,.'}_,.'H — 2}_,.'.':_

y' = yicosx+ ytgx.
¥ — 2y — 16y + 32y = 0.

Ay — 4xy3)dx = (2x%y% + x)dy.

Yy -3y +2y =2%
xyy" —xy’" = yy'
v+ 4+ i = 0.
x:}r}r" — 53{_’}3}3" — x:}r": = 5}:':_

PemuTs CHCTEMY JHD D epEeHIHATEHEIX VPAaEHEHHH MeToqoM JIarpamsa

¥=—dx sy,
|

- ¥r -

V' =—bx+y+ -
l-e

PemHTE pAZHEIME METOJAMH (HTH MeTOI0M HCETHYMeHHH, HITH MeToZoM JHIepa, HIH
MATPHIHEIM METOIOM ) CHCTEMY THbdepeHIIHATEHEX VPaEHeHHH ¥'= 4T | rae

(3 1 -1 A4 =1,
4=12 2 -1 4=3
-2 1 4) 4,=5

Hafite $vHIaMEHTANBHVIO CHCTEMY PEIICHH.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer
CCKPUIITOPHI OBHH ) — OCHOBHBIC IIPHU3HAKK OCBOCHUA (I10Ka3aTC/IN
Orenka Kommnerenmu Heckp pEL (VP ) P (
TOCTHKEHHMSI pe3ynbTaTa)
IK-4 JIeMOHCTpHUPYET XOPOIIH YPOBEHBb 3HAHUS TCOPUH

«3a4YTCHO»

(50 - 100 6amoB)

YMeeT BBIACNATH MEXIUCHUIUIMHAPHBIE CBA3M  YMEET CTPOUTH
MaTeMaTU4YeCKUEe MOJEIU C MCIOJIb30BaHUEM AUQQbIepeHIINATbHBIX
ypaBHEHUU

IK-4 JleMOHCTpHpYET cl1alblii ypOBEHBb 3HAHUS TCOPUHU
«HE 3aUTEHO» He MoXxeT BBIICINTH MEXIUCHUIUIMHAPHBIE CcBs3M  He ymeer
(0 - 49 6annoB) CTPOUTH MaTeMaTUYECKUE MOJENU c HUCIIOJB30BAHUEM
muddeiepeHITMaTbHBIX YPaBHEHUN
DK3aMeH
Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)
«OTITHIHON [IK-4 OTaMyHO  yMeeT TMepeXoAWTh OT  AHAJIUTHYECKOM  MOJeNnu
(85 - 100 6asoB) MaTeMaTUIEeCKOM 3a7]a4M K €€ allTOPUTMUYECKON MOJIEITH
«XOPOILIO» [K-4 Xopomio  yMmMeeT MepexoauTh OT  AHAIUTUYSCKOW  MOJIENH
(70 - 84 6amoB) MaTeMaTUIEeCKOM 3a7]a4M K €€ allTOPUTMUYECKON MOJIEITH
«ynosnerBoputenbHo» [[TK-4 VYIOBIETBOPUTEIBHO YMEET MEPEXOIUTh OT aHATUTHUECKONW MOJENN
(50 - 69 6amnoB) MAaTeMaTHYeCKOM 3a/1a4M K €€ AJITOPUTMUYECKOW MOJETU
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«neynosnersoputensHo» ([1IK-4 [Inoxo  ymeer  meEpexoAWTh OT  AHAIATHYECKOW  MOJICIH
(menee 50 6anoB) MaTeMaTU4ECKOU 3a1a4M K €€ aITOPUTMUYECKON MOJEIU

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHHIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM padouei mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaKKe MMOPSAJO0K U3yUeHHsI U IPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccuoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJbI 3aHATHI U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pexoMeHayeMasi OCHOBHAs U IOIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHuUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IPY CaMOCTOSATEIIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJeNaTh KOHCIIEKT, UCTIONIb3Ysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKLIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bli TOCTABICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HM3AAHUS HUCHOJIb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

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

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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5.4. PekoMeHaIIUM 11O TIOATOTOBKE K OTACIBHBIM 33/IaHUSIM TEKYIIETo KOHTPOJIS

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist CcO CTyAEHTaMH [0 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIIEHUU, N00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJILHOCTh UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEILIEHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIIOIB30BAHMS HATISIHBIX TOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MpE3eHTaluell HeoOX0MuMo oOpaIiath BHUMAaHHE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, NOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP>KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajiauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)aHWe BBICTYIUICHHS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOEH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeTOoAN4YecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Xennep B.K., Benozepoa T.C., Xennep M.B. OOwikHOBeHHBIC auddepeHInaabHble ypaBHCHHUS,
BapHAllMOHHOE HCYMCIICHHE, OCHOBBI CHEIMANbHBIX (QYHKIMA W HHTETPAJbHBIX YpaBHEHUH : yuel.
nocobwue. - Cankr-IleTepOypr, Mocksa, Kpacaogap: Jlans, 2017. - 318 c.

2. Paoxckux, B. U., beipnun, A. I1., Cugopenko, A. A. OObikHOBeHHBIE MU (HEepeHINATEHBIE YPaBHEHUS C
NPUIOKEHUSIMH K 3a/1adaM MEXaHUKH, (DU3MKM, TEPMOIMHAMHUKHM M HKOJIOTUH : ydeOHoe mocolue. -
2025-03-01; OOGbikHOBeHHBbIE OU(QepeHIINaIbHbIC YPAaBHEHHUS C NPHJIOKECHUSIMH K 3aJayaM MEeXaHUKH,
¢uzuku, Tepmo. - Boponex: BopoHexxckuii rocyiapcTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIA YHUBEPCHUTET,
ObC ACB, 2019. - 183 c¢. - Tekcr : omekrponnbiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/93327 . html
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3. JlutBun, M. b., Menemxo, C. B., Mamaes, 1. 1. OObikHOBeHHBIE A depeHIaabHble YPaBHCHUS U
cucteMbl : ydeOHOoe mocobue. - Bech cpok oxpaHsl aBTOpcKOoro TmpaBa; (OOBIKHOBEHHBIE
muddepeHnranbaple ypaBHEHUS U CUCTEMBI. - CTaBporonb: CTaBpOMoOIbCKUI TOCYIaPCTBEHHBIN arpapHbIi
yuuBepcutet, CepBucmkona, 2017. - 76 c. - Tekcr : snexkrponnsni // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/76118.html

4. Jlanmna, U. A., Paradnesa, JI. C., PsboBa, A. B. O0bikHOBeHHBIC nu(depeHITnaTIbHbIC YPABHCHUS :
yduebHoe mocooue. - 2022-10-01; O6sixkHOBeHHBIE nuddepeHuanbabie ypaBHenus. - Cankt-IletepOypr:
VYuusepcurer UTMO, 2013. - 106 c. - Tekcr : snekrponnsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/71494 . html

5. FOwmarynoB, M. I. OOwikHOBeHHBIE AubdEepeHIINATBLHbIE YpPaBHEHUS : TEOPHs W TPUIIOKEHUA. -
2023-02-12; OOwikHOBeHHBIE muddepeHanpabie ypaBHeHUsA. - MockBa, IMxesck: Perymspras u
Xao0THYeCKas TMHaMUKa, THCTUTYT KOMITBIOTEpHBIX HccienoBanui, 2019. - 181 c. - Tekcr : aneKTpoHHBIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91969.html

6. Apnonpn, B. M. OObikHOBeHHble auddepeHimanbabie ypaBHeHus. - 2023-02-12; OObIKHOBEHHBIE
muddepeHnmnanbaple  ypaBHeHHs. - VbkeBck: MHCTUTYT KOMIBIOTEPHBIX HCCIIENOBaHWM, PerymspHas u
xaotnyeckas auHamuka, 2019. - 368 c. - Tekcr : amekrponnsiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/92056.html

7. Hontpsrun, JI. C. O6bikHOBeHHBIE nuddepennmranbapie ypaBHeHus. - 2023-02-12; OObIKHOBEHHBIE
muddepeHnmanpaple  ypaBHeHHs. - VhkeBck: PerynsgpHas w®  xaoTuueckas TuHaMuKa, WHCTHTYT
KOMIBIOTepHBIX uccaenaoBannii, 2019. - 396 c. - Tekct : anekrponnsiii // [IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/92055.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. bonmonypuna, U. II., JlycakaeBa, C. T., bmaroBucnas, A. H. OObikHOBeHHbIE nudPepeHIIATbHBIC
ypaBHEHHsI TIEPBOTO MOPSI/IKA B PUMEpaxX U MPHUIOKEHUSIX | METOAMUYECKUE YKa3aHus. - Bech CpOK oXpaHbI
aBTopckoro mpasa; OOBIKHOBEHHBIE TU(PQPEepeHIMATbHBIC ypaBHEHHS TEPBOTO TOpPSIKAa B TpUMeEpa. -
OpenOypr: OpenOyprckuii rocymapcTBeHHbld yHuBepcuter, ObC ACB, 2014. - 59 c¢. - Tekcer :
anekTpoHHbii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/51604.html

2. Eropos, A. W. OOwikHOBeHHBbIE au(depeHnanbpuple ypaBHeHHs U cuctema Maple. - 2021-05-25;
OoObixkHOBeHHBIE nupdepeHnnanbapie ypaBHeHHs U cuctema Maple. - Mocksa: COJIOH-ITPECC, 2016. -
392 c. - Tekcr : snextponnslii // [IPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/64928.html

3. Kaprames A. II., PoxxnectBenckuii b. JI. OGbikHOBeHHBIE auddepeHnranbable ypaBHEHUS. U OCHOBBI
BapUAallMOHHOTO HCYMCIEHUS. - 2-€ W3M., Ucpl. U Jom.. - Mocksa: Hayka, 1980. - 288 c. - Tekcr :
sanektpoHubit  /  OBC  «YHuBepcuterckas ~ Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=455167

4. TlanteneeB A.B., SlkumoBa A.C., bocoB A.B. OObikHOBeHHBIE nu(epeHIalbHble YPaBHEHUS B
npuMepax U 3afadax : Yue0. mocobue g BTY3os. - M.: Beicm. k., 2001. - 376 c.

5. 3aiine B. @., [Momsaun A. JI. OOpikHOBeHHBIC AuddepeHnnanbuple ypaBHeHus B 2 4. Yactp 2 :
CripaBOYHHMK T BY30B. - HCIIP. U J0M; 2-€ u31.. - Mocksa: FOpaiit, 2020. - 196 c. - TekcT : 3neKTpoHHbIH //
9BC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/453009

6. 3aiiueB B. ®@., Ilonsaun A. J[. OObikHOBeHHBIE auddepeHnnanbupie ypaBHenuss B 2 4. Yacte 1 :
CripaBOYHMK 715 By30B. - UCHP. U J01T; 2-€ u311.. - MockBa: FOpaiit, 2020. - 385 c. - Tekct : 3neKTpOoHHBIH //
DBC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/452277

7. Ilantenees, A. B., Slkumona, A. C., PeibakoB, K. A. OObikHOBeHHBIE Au(depeHITnaTbHbIC YPaBHEHUS :
yduebHoe nocooue. - 2021-04-20; O6sikHOBeHHBIE U depeHimanpabie ypaBHeHus. - Mocksa: Jloroc, 2010.
- 383 c. - Tekcr : anextponnsiit // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/9280.html

8. Tpenorun B. A. O0bikHOBeHHBbIE AU depeHnnanbHple ypaBHEHUs : yueOHUK. - MockBa: Ou3MamiuT,
2009. - 312 c. - Tekcr : anekrponsbiii / OBC «YHuBepcurerckas O6ubnuoreka onmaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=82614

9. Aiiac D. O6pikHOBeHHBIC U PepeHnmnanbapie ypaBHeHus : [lep. ¢ anmi.. - Xapwekos, 1939. - 719 c.

10. Xaptman ®@. OObikHOBeHHBIE AU DepeHnanbabpie ypaBHeHus. - MockBa: Mup, 1970. - 719 c. - TekcT :
sanektpoHubit  //  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiitm»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=468037
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11. Cancone /. OObikHOBeHHBIE AuddepeHnnambable ypaBHeHus. - Mocksa: M3a-Bo uHocTp. aut., 1954. -
413 c. - Tekct : osnekrponusiii // DbC «YHuBepcuTeTckas Oubnuoreka oniaiH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=255702

12. Pa6ymko, A. Il., bapxaros, B. B., Jlepxxasen, B. B., IOpyts, U. E. UanuBuayansHbie 3agaHus IO
BbIciIe MmareMaruke. Yacth 2. KomrmuiekcHble uuncna. HeompeneneHHble W ONpeNesICHHbIE WHTETPaibl.
DYHKIIMN HECKOJBKHUX MepeMeHHBIX. OOBIKHOBEHHBIC AH(depeHITnaIbHbIe YpaBHEHHS | YdeOHOE TTocooue.
- 2023-01-20; MuaumBuayanbHble 3aJaHusl 1O BbIciedl Maremaruke. Yacte 2. KoMiuiekcHble yuca.

Heomnpenenennsie . - Munck: Beimmitmias mkomna, 2011, - 396 ¢. - Tekct : anexrponssiii / [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/20274.html

13. benosa, T. U., I'pemmnnoB, A. A., Jlyoorpaii, 1. B. Beuncnenue HeomnpeneneHHbIX HHTETPAJIOB.
OObikHOBeHHBIE U epeHnranbaple  ypaBHeHHsT © ydeOHoe mocoome. - 2021-04-20; Beraucienue
HeomnpeneneHHbIX nHTerpanoB. OObIKHOBeHHBIC MU depeHnranpabie ypaBHeHus. - Mocksa: Jloroc, 2004. -
184 c. - Tekct : anextponHsiid / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13240.html

14. PsaOymko, A. I1., XKyp, T. A. Beicirast matemaruka. Teopust u 3agaun. B 5 gactax. U.3. OObIKHOBEHHBIE
muddepennmnanbapie ypapHeHUs. Psaapl. Kpataeie uaTerpans: : yueoHoe mocoodue. - 2023-01-20; Bricmias
MaremaTuka. Teopus u 3amauu. B 5 gactax. U.3. OOsikHOBeHHBIE nudPepeHnnanbupie ypaBH. - MUHCK:
Bemmiimas mkoma, 2017. - 320 c. - Tekcer : osnekrponusiid // IPR BOOKS [cait]. - URL:
http://www.iprbookshop.ru/90756.html

6.3 MeTtoandeckue pa3padOTKH:

1. BynrakoB A.U., Mamotuna E.B., [lanacenko E.A., Ilnyxaukosa E.A., ®ununmosa O.B. OObIKHOBEHHEIE
muddepeHnranbable ypaBHEHHs. 3aJaddl W TIPUMEpHl C MOAPOOHBIMH pElICHUSAMHU : y4el. mocobwue. -
Tam6o0B: [M3nat. mom TI'Y um. I'.P. [lepxasuna], 2014. - 98 c.

6.4 lHble HICTOYHUKMU:
1. baza mannbix zbMath - https://www.zbmath.org/

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTALMM, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
LibreOftice

Microsoft Windows 10

Microsoft Office [Ipodeccuonansusiii moc 2007

Omnepanmonnas cucrema "Anst O6pazoBanue”

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. [Ipesunentckas 6uomuoreka umenu b.H. Exsiiuna. — URL: https://www.prlib.ru

2. Poccuiickas rocynapcTBeHHast Oubnunoreka: opuuuanbhbiii caiit. — URL: https://www.rsl.ru
3. Poccuiickas HarmoHanbpHas 6nbaroreka: odurmanpabiii caiit. — URL: http://nlr.ru
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yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCIOIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



