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1.  Ileam, 3a7a4u U IVIaHUPYeMBble Pe3yJIbTATHI 00y4eHHs 110

AUCIUILINHE

K OCHOBHBIM yensim OCBOCHUsI MUCHUIUIMHBL «JlnddepeHinanibapie ypaBHEHHS» CIEAYET
OTHECTH:

- BOCIIUTAHHUE Y CTYJICHTOB O0IIEH MaTeMaTuIeCKON KyIbTYpHI;

- IpUOOpETEHNE CTYAEHTAMHU IIMPOKOI0 KpyTra MaTEMaTUYECKUX 3HAHUI, YMEHUI U HABBIKOB;

- pa3BUTHE CITIOCOOHOCTHU CTYACHTOB K MHIYKTHBHOMY U JICAYKTUBHOMY MBIIIJICHUIO HAPSIILY
C pa3BUTUCM MaTeMaTHYEeCKOU HHTYUIIHUHU,

- YMCHHE CTYJCHTAaMH Pa3BUBATh HABBIKUA CAMOCTOSITEIILHOTO N3Y4EHUs yIeOHOW U HayYHOH
JIUTEPATYpPBL, COACPIKALICH MATEMAaTUIECKUE CBEICHUS U PE3YIIbTaThl;

- TIOATOTOBKY CTYACHTOB K JESTEIBHOCTH B COOTBETCTBUH C KBaJH(PHKAIIMOHHOM
XapaKTePUCTUKON OakanaBpa 1o HAIPABICHUIO, B TOM Yucie (GOpMHpPOBAHNE YMEHHH UCITOJIB30BATh
OCBOCHHBIC MATEMAaTUYECKHUE METO/IbI B TPO(ECCHOHAILHOMU JICATEIIEHOCTH.

- IOATOTOBKY BHICOKOKBATM(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUSX I (PPOBOI
TypOYJIGHTHOCTH U BBICOKHX TEXHOJOTHUYECKUX PUCKOB COBPEMEHHOM ITU(PPOBOH 3IKOHOMHUKH.

K 0CHOBHEIM 3a0dauam OCBOCHUS NUCHHILIUHBI «/luddepeHnmnansabie ypaBHEHUSD» CICIYET
OTHECTH:

- OCBOGHHE CTYyJIEHTAMH OCHOBHBIX IOHSTHH, METOJO0B, (HOPMUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIICITHOTO PEIICHUS IPUKIIAIHBIX 33134,

- ¢opMUpOBaHHE y CTyJeHTa TpeOyeMoro Habopa KOMIICTCHIIUN, COOTBETCTBYIOIIUX €r0
HAIPABJICHUIO TIOJTOTOBKU M 00ECIICUMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue mo nucnumnae «AuddepeHnmansapie ypaBHEHHUs» HampaBieHO Ha (OPMHPOBAHUE
y oOyyaromxcs  CIACAYIOIIMX  KoMIeTeHIuit B cootBercTBUM ¢ DI'OC 15.03.01
«MalrHOCTpOeHHE», YTBEPKAEHHBIM NprKkazoM MunoopHayku Poccun ot 09.08.2021 N 727:

Kox n HaumeHnoBanue NuaukaTopsl JOCTHKEHHUS
KOMITEeTeHIH KOMITETEHIUHU
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE U OOIENHKEHEPHBIE €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE
SHaHUA, MCTOABI MATEMATUICCKOTO aHAIIN3A U | 3HaHWSA, METOJBI MATEMATHYECKOTO aHAJIN3a U
MOJIEIMPOBaHUS B IPOPECCHOHATBHON MOJIEJTIPOBAHHUS TIPH PELIEHHH
JeATEIbHOCTH;

npodeccuoHaNBHBIX 3a7a4

NOIIK-1.2. JleMOHCTpUpYET HaBBIKK
UCIIOJIb30BaHUS 3HAHUN (U3UKHU U
MaTEMaTHKH AJIs PEeLIeHUs 3a1a4
TEOPETUUECKOT0 U IPAKTUUECKOTO
COJIep KaHUs.

2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnunnuHa OTHOCUTCS K o0s3arenbHOM dacth Omoka bl: Moayne «Maremarndeckue
€CTECTBEHHO-HAYYHBIE JUCLUILIMHBDY.
Jucnurnnuna 6a3upyercs Ha CIeAYIOIINX, TPOUICHHBIX TUCIMIUINHAX

- TUHEeHas anredpa;

- MaTeMaTHYCCKUN aHAIIN3.
Huctummuaa  «/luddepennnanpaple  ypaBHEHHs» JIOTUYECKH CBSi3aHA C  MOCIEAYIOIIUMHU
JUCIIUTIIMHAMU
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B obazamenvuou vacmu:

- pusuka;

- TEOpETUYECKasi MEXaHUKA;

- QIIEKTPOTEXHUKA U IJICKTPOHUKA;
- CONPOTHUBJICHUE MATEPUAJIOB;

- TEOpHsI MalllMH U MEXaHHU3MOB;

- TEOpUs CBAPOUYHBIX MPOIIECCOB;

- DKOHOMUKA M YIPABJICHUE MAIIMHOCTPOUTEIILHBIM IIPOH3BOJICTBOM;
- OCHOBBI MAaTE€MATHYECKOTO MOJICIIUPOBAHIS TEXHOJIOTUIECKUX MTPOIIECCOB.
B uacmu snexmusHbIX OUCYuniun:
- marematuueckoe mojenuposanue u CAIIP nponeccoB B cBapke;
- OCHOBBI IPOYHOCTH CBAPHBIX COCITUHEHU.

3. CTpyKTypa M cojiep:KaHHe IUCHUTLTHHbI

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3aU€THBIC €AMHUIIBI -72 Yaca.

3.1. Buapl yuyeoHoii paGoThl U TPY/10€eMKOCTh

Ne Bup yuyeoHoii padoTbl Koauuecrso Cemectp 3
4acoB
n/n
AyIHMTOPHBIC 3AaHATHS 36 36
B Tom uucne:
Jlekuun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 18 18
2.
JIaGopaTopHbIe 3aHATUS - -
CamocrosiTesbHast padora 36 36
IIpoMe:kyTouHasi aTTeCTALMSA
3a4ueT 3 3
Hroro 72 72

3.2. Temaruuyeckuii MJIaH U3yYeHUsT TUCUUILTHHBI

TpyroeMkocTsb, yac

AyautopHas padora

Camo
Ne Pasieabl/TeMbl Cemuna | JIabop | [Ipakr | cTosiT
o/ i —— Be Jle | pckue/ | aTopH |uyecka | €JIbHa
ero K[ |[IPAaKTHY | bI€ 1 A
4401 €CKHME |3aHATH |IIOATOT | padoT
3aHATUSA s OBKa a
Tema 1. OCHOBHBIC TOHATHUS
1.1 | oObIKHOBEHHBIX qHU((HEPEHIUATBHBIX 4 2 0 0 0 2
ypaBHEHHUH (J1.y.) IEPBOTO MOPSIKA.




3amaua Komm, Teopema cymiecTBOBaHUS U
eIMHCTBEHHOCTH ee pemenus [Tonsarns
00ILIEro M YacTHOTO PeLIeHUH, 0OLIero U
YacTHOTO MHTErpajioB. ['eomeTpuyeckuii
CMBICH 00IIero UHTerpana a.y 1-ro
OpSIKa

1.2

Pemienue n.y. mepBoro mopsaka  C
pa3leneHHBIMH M Pa3IeIAIOIIUMUCA
TTepeMEHHBIMH

Boiaaua 3aganuii PI'P no o.y.

1.3

.OnHOpOIHEIE [.y. ¥ NPUBOJSIINECS K
HHUM.

1.4

Pewienre ypaBHeHH B MOTHBIX
g hepeHmanax

1.5

JIuneiHble 1.y. IEPBOro MOPSAKA U
ypaBHeHus1 beprymiun Meton Bapuanuu
MPOU3BOJIBHON TOCTOSIHHOM, METOL
npousBeAeHuid bepHyu.
KonTposnHas padoTa no ypaBHeHUSIM
NEePBOro NOPs/iKa B ayIMTOPHH

1.6

Tema 2. Jluddepentmansapie ypaBHEHHAS
BBICHIUX MOPAOKOB. OCHOBHBIE TTOHSTHSL.
ITocTanoBka 3anauu Komum, kpacBoi
3ajaud. YpaBHEHHUS, JOITyCKAOLINE
HUHTCTPUPOBAHUC METOJOM IMOHUIKCHUA
nopsiika

1.7

WnTterpupoBanue A.y. n —TO MOpsaKa.
METOAOM MOHIKEHUS OpsAKa

1.8

Tema 3. JIuneitHpie OTHOPOAHBIC A.Y. N —
ro nopsaka. O0Ie CBOWCTBA PEIICHHH.
Teopema 0 cTpyKType OOILIEro pereHus
JIMHEMHBIX OJJHOPOJIHBIX JI.y. N —TO
nopsiika. XapakTepUCTHIECKOE
ypaBHEHHE.

1.9

[TocTpoenune GpyHIaMEHTATBHON CHCTEMBI
pELIEeHU 111 YpaBHEHUH C IOCTOSIHHBIMU
ko3¢ ¢uimenTamMu. Bua yacTHBIX
peUIeHU OJHOPOAHOIO YPaBHEHUS B
3aBUCUMOCTH OT BUJa KOpPHEH
XapAKTEPUCTHUYECKOI0 YPaBHEHMSL.

1.10

Tema 4. JIuneiiHble HEOJHOPOAHBIE 11.Y.
n-ro mopsinka. Teopema o cTpykType
oOmiero pemenus. MeTos moabdopa
YaCTHOTO PEIICHHUS.

1.11

Peienue nuHEMHBIX HEOJHOPOAHBIX [1.Y.
N-ro mopsiKa ¢ MOCTOSIHHBIMU

KO3 PUITMEHTaAMH C UCIIOTB30BAaHUEM
MeToJ1a ToA00pa IS Pa3ITUIHBIX
CIeUaIbHBIX BUJOB NPABOM YACTH.

1.12

JIuHeliHble HEOJIHOPOJIHBIE J.y. BTOPOTO
MOPSAIKA C MTOCTOSHHBIMH

K03 (HUITUEHTaMU C IPOU3BOIBHOMN
HEINpepBIBHOM MpaBoi yacTeo. Metox
BapHaIMy MTPOU3BOJIBHBIX TOCTOSIHHBIX.




Tema 5. Kpaesrle 3amaun. 3agaun Ha
1.13 P A A 4 2 0 0 0 2
COOCTBEHHBIE 3HAYEHMUS.
KonTponsHas pabora o JUHEHHBIM ..
1.14 P P o 4 0 2 0 0 2
N-TO MOPSIJIKA B &y TUTOPUU
Tema 6. CucteMbl OOBIKHOBEHHBIX
G depeHITnaATbHBIX YPaBHEHHN.
OcHoBHbIe noHATH. Pemenue
1.15 N 4 2 0 0 0 2
HOPMAJIBHBIX CUCTEM JTMHEHHBIX
¢ hepeHInaATbHBIX YPaBHEHHIH METOIOM

HCKJTFOYEHMS.
Pelienne TMHERHBIX OJHOPOIHBIX CHCTEM
1.16 | mudpepeHmanbHBIX YpaBHEHUH METOIOM 4 0 2 0 0 2
Oiinepa. BexoBoe ypaBHeHwHe
1.17 | O630pHas JeKIHs 4 2 0 0 0 2
1.18 | KoHTponbHOE TeCTUPOBaHUE 4 0 2 0 0 2
HToro 72 18 18 0 0 36

3.3. Conepxxanne pa3aeoB IMCUUILTHAHbBI

BBenenue

[Ipeamer, 3amauu u comaepkaHue TUCHUTIIMHBL. OCHOBHBIC 3TAmbl PA3BUTUS JAUCIUIUIMHBL.
CrtpykTypa Kypca, ero MeCTo U poJjib B IOATOTOBKE OakaiaBpa, CBS3b C IPYTUMU TACIUTUTHHAMH.

Tema 1. uddepeHumanpHple ypaBHEHHS NEpBOro Mopsaka. Beenenwe. 3agauw,
npuBojdlMe K Ju(QepeHIHaIbHbIM  ypaBHEHUSAM IepBoro mnopsaka. OCHOBHbIE IOHSATHUS
OOBIKHOBEHHBIX AU(QepeHInanbHbIX ypaBHEHU nepBoro nopsiaka. [loctaHoBka 3amaun Komu.
Teopema cymiecTBOBaHHS U €IUHCTBEHHOCTH perieHus. OOIliee M 4acTHOE pelleHus, OoOumil u
YaCTHBIN UHTETpaJbl. ['€OMEeTpUUECKHil CMbICI OOLIEro HHTErpaa.

VYpaBHEHHsI € pa3lEICHHBIMU W pasfeNAIOIUMUC  TIEPEMEHHBIMU, OJHOPOJHBIE
muddepeHIManbHble YpaBHEHUS U IPUBOSIINECS K HUM, YPaBHEHMS B MMOJIHBIX JAU(depeHnnanax.

JInnelHbIe 1.y. IEPBOroO MOpsAKa U ypaBHeHUs bepHysun. PenieHue nuHENHbIX ypaBHEHUI
METOJIOM BapHUAILMU ITPOU3BOJIBHON MOCTOSIHHOM, METOOM ITpou3BeAeHnd bepHyiu.

Tema 2. J[luddepeHuuanpHble ypaBHEHUS BBICIIMX MOpAakoB. Dopmbl  3amucu
muddepeHIManbHOro ypaBHeHus n-ro nopsaka. Oouiee u yactHoe pemieHus. [locranoBka 3amaun
Komm, kpaeBoii 3anaun. IHTErpupoBanre METOJOM NTOHM>KEHUS TOPSIKA.

Tema 3. JIunelinsie onHOpoaHbIE TU(depeHIMaTbHbIE ypaBHEHUS N — ro nopsaka. O6mue
CBOWCTBA pelIeHUH JIMHEHHBIX OJHOPOIHBIX AM(DdepeHlnanbHbIX YpaBHEHUM N — ro mopsaka.
Teopema 0 cTpyKType OOIIero peuieHus] JTUHEHHbBIX OJHOPOIHBIX AU(depeHIINaTbHbBIX YpaBHEHUN
N — ro mopsnaka. [loHsTue QyHIaMEHTAIbHONW CUCTEMbI PELICHHH JIMHEHHOrO OJHOPOJHOTO
muddepeHIManTbHOTO YpaBHEHUS N — ro MOpsKa, ee MOCTPOeHUE ISl YpaBHEHUN C MOCTOSHHBIMU
KodpduureHTaMu. XapakTepUCTHUYECKOE YypaBHEHHWE. Bua YacTHBIX pelleHH JIMHEHHOTo
OJIHOPOAHOTO NH(pepeHuaNnbHOr0 ypaBHeHHsI N — ro MopsaKka B 3aBUCUMOCTH OT BHAA KOpHEH
XapaKTEepUCTUYECKOIO YPAaBHEHUSI.

Tema 4. JIuneliHble HEOTHOPOAHbIE AU(depeHlnaIbHble YpaBHEHUsT N — ro Mopsaka ¢
MOCTOSIHHBIMU KO3 durrenTamu. Teopema o CTpykType o0IIero pereHus TaKux ypaBHeHui. Meton
nonbopa YacTHOTO pemieHus (MeToJ HEONpeNeseHHbIX KOA((GUIUEHTOB) s Pa3IUYHBIX
CIEMAJIbHBIX BUJIOB IIPaBOM YacTH.

Jluneiinble HeoaHopoAHblEe U depeHaTbHble ypaBHEHUS BTOpPOro mnopsaka. Meroa
BapHally IPOU3BOJILHBIX IIOCTOSIHHBIX.

Tema 5. Kpaesbie 3amaun. 3agaun Ha COOCTBEHHBIE 3HAYCHUS.

Tema 6. Cuctembl 0OBIKHOBEHHBIX nU(depeHITHaNbHBIX yYpaBHEHUH. OCHOBHBIC TTOHSITHS.
HopmanbHble cucTeMbl TMHEHHBIX OAHOPOAHBIX U HEOAHOPOAHBIX U (EepEeHINAIBHBIX YPAaBHECHHUH.
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Teopembl 00 SKBUBaJIEHTHOCTH AWQGHEPEHIINATLHOTO YPAaBHEHHS N-TO TOPSAKA U HOPMATbHOM
cuctembl n nuddepeHMATLHBIX YpaBHEHUN. Perienne TUHEHHBIX OAHOPOIHBIX M HEOJHOPOTHBIX
cucTeM OOBIKHOBEHHBIX AU((epeHIINaTbHBIX YPaBHEHUHN C TOCTOSHHBIMU KOA()PUITUEHTaMH.

3.4. TemaTuka NpaKTHYECKUX 3aHITHH MO TUCHUILIHHE
«AnddepeHuuaabHbie ypaBHEHHU D)

Ne 3ansTus Tema 3ansaTus
Pemenue nuddepeHnnanbHpIx ypaBHEHUH (1.y.) IEPBOTO MOPSIKA
1 C  pa3leNeHHbIMH U pa3feAIOIIMMUCSH  IIEPEMEHHBIMH,
OJTHOPOJHBIX 1.Y.
2 Pemenue ypaBHeHUH B TOJIHBIX auddepeHImanax
JIunelinble a.y. mepBoro nopsaka u ypasHeHus bepnyiiu Merton
3 BapHaluy IPOU3BOJIbHOM MOCTOSIHHOM, METO/1 TPOU3BEACHUI
bepHyim.
KonrtponbHas pabora no a.y. IepBoro nopsjaka.
4 WuTerpupoBanue 1.y. N —T0 MOPsIIKA. METOIOM MOHMKECHHUS
nopsiiKa

Jlunelinple omHOpoxHBIE A.y. n —To nopsaka. Iloctpoenue
(byHIaMEHTalbHOW CHUCTEMbl pELIeHMH JUIsl ypaBHEHUH C

> MIOCTOSIHHBIMU KO3 QHUIIEHTAMH. XapakTepucTu4ecKoe
YpaBHEHUE.
Pemienne JHMHEHHBIX HEOMHOPOAHBIX 1.y. N-rO MOpsAKa C
6 MOCTOSTHHBIMHU KO3()PUIIMEHTaMU ISl Pa3IUYHbIX CIIEIUATbHBIX

BUJIOB MIPaBOW YaCTH METOJIOM HEOTPEAETICHHBIX KO (UIIEHTOB.
Kpaesbie 3a1aun.

JIuHeiiHble HEOMHOPOAHBIE [.y. BTOPOTO MOPSsIIKA C TOCTOSHHBIMU
Kod(p¢uIMEeHTaMl ¢ TPOU3BOJBHOM HENPEpHIBHOM IpaBoii
7 qacTbl0. MeTo1 Bapralluy IPOU3BOJIBHBIX IIOCTOSIHHBIX.
Kontponbaast pabora mno suHEWHbIM JuddepeHnaIbHbIM
YPaBHEHMSIM C IIOCTOSIHHBIMU K03((QUIIeHTaMH N-TO

8 CucreMbl OOBIKHOBEHHBIX U (dEepeHIMATbHBIX  ypaBHEHUH.
Pemienne HOpManbHBIX CHCTEM JHMHEWHBIX IU(QepeHInaTbHbIX
YpaBHEHHUI METOJIOM MCKIIFOUEHHUSI.

9 KoHTponbHOE TECTUPOBaHKE

4. YueOHO-MeTOAUYeCKOe M HH(POPMALIMOHHOE o0ecneyeHne

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCThbI

1. ®IrOC 15.03.01. MammHocTpoenue. 2021.

2. AxajgeMuyecKuil yaeOHBIH TUTaH 10 HampaBieHuto moarotoBku: 15.03.01 MammHocTpoeHue.
[Tpoduie: ObopynoBaHKEe U TEXHOJIOTUU CBAPOYHOT0 Mpou3BocTBa. dopma 00yueHus —
ouHas. 2026.

3. Matpuna pacopereneHuss KOMIETEHIMH 1O  HampaBieHuto moarotoBku  15.03.01
Mammnoctpoenue. [Ipoduns: O6opynoBaHue U TEXHOJIOTHH CBapOYHOTro Mpou3BozacTBa. dopma
oOyuenus: ounas. 2026.

4. VYxka3 Ilpesumenta Poccuiickoit ®eneparuu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEeXHOJIOrn4eckoro passurusa Poccuiickoit denepanum».

5. Ilpuka3 MunuctepctBa oOpazoBanusi U Hayku Poccuiickoit @enepamuu ot 23.08.2017 Ne 816
«O6  yrBepxknenun  [lopsaka  NpUMEHEHUS — OPraHM3aLUsSMH,  OCYIIECTBIISIOLIUMHU
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06pa3OBaTeany10 ACATCIBbHOCTD, 3JICKTPOHHOT'O O6y‘-ICHI/I$I, JAUCTaHIIMOHHBIX O6pa30BaTeJII>HLIX
TEXHOJIOTHI IIpu peajin3daln 06p830BaTeJ'IBHBIX IIporpamMmmm».

4.2.  OcHoBHas JIMTEpaTypa

1. Jemunosuu b.I1., Monenos B.I1. Iuddepenunansubie ypaBuenus: yaeoHoe nocooue. M. U3 n-
BO «Jlauny», 2019. 280 c.

2. bepkoB H.A., Munocues B.b., [Tymkaps E.A. Kypc mareMaTHKy U1 TEXHUYECKUX BBICIIAX
y4eOHBIX 3aBeleHMil: ydyeOHoe mocobme. Yactes III. M.:. MIMWY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomoJiHUTe/JbHAs JIUTEpaTypa

1. ITuckynos H. C. luddepeHunansnoe 1 MHTErpajibHOE UCUUCICHUS [T BTY30B. B 2-X Tomax.
M.: Unterpan - IIpecc, 2009. 180 3k3.

2. 3ybokoB B.I'., JlaxoBckuii B.A., Mapteinenko A.M., Munocues B.b. Kypc Bbicuiei
MaTeMaTHKH: Y4eOHoe mocobue mms BTy30B. Yactes 1. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE AUCIUILTHHE TU(PepeHIIaTbHbIC YPaBHEHHS U OTIEPAIMOHHOE
ucuuciaeHue. YuebHoe nocobue no «Marematuka» sl CTYAEHTOB BCEX CHELUAIbHOCTEM.
M. 2006. 693 3k3.

4. Koran E.A. OGsikHOBeHHBIE AU PepeHnnanbHbIe ypaBHEHUS M BApUAIIOHHOE NCUYHCIICHUE
B [IPHJIO’KEHUH K pacuéTy aBTOMOOUIIbHBIX KOHCTPYKIMHA. Y4yeOHoe mocobue no JUCHUILIIMHE
«MaremaTuka» Ui CTYJEHTOB Bcex creuuanbHocteil. M. MAMMU, 2010. 200 »5k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DiexkrpoHHbIi pecypc.

4.4. DjaekTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl

[TpoBenenue 3aHATHI U aTTecTalMii BO3MOXXHO B JUCTAaHIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOrO o0yuyeHus yHusepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaeapoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IPOrPaMMBI:

Haszsanue 50P

JuddepeHnnansHbie https://online.mospolytech.ru/course/view.php?id=4396
YPaBHCHU

OcHOBBI BapuanuonHoro | https://online.mospolytech.ru/course/view.php?id=476
HUCYHUCIICHUA

Pa3zpaboranubsie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHuss pabOT B JUCTAHIMOHHOM (opMmaTre YCTaHABIUBACTCS OTACIbHBIMHU
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOINYECKONU PabOTHI.

Ka)KI[LIfI CTYACHT 06ecnequ HHAUBUAYAJIBHBIM HCOTPAHUYCHHBIM JOCTYIIOM K 3J'ICKTp0HH0171
OHMOINOTEKE MOCKOBCKOT'O MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHeT-pecypchl  BKIIOUYAIOT  Y4EOHO-METOAMYECKHE MaTepuaabl B JJICKTPOHHOM BHJE,
MMPEACTAaBJICHHLIC HA canTe mospolytech.ru B pa3acliic: ((]_ICHTp MaTEeMaTU4YCCKOIo O6pa30BaHI/I}I>>
(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

Tectsl 1o BeIcIIcH MaTematuke http://function-x.ru/tests_higher_math.html.



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=4396
https://online.mospolytech.ru/course/view.php?id=476
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://function-x.ru/tests_higher_math.html

[Tone3nbie yueOHO-METOANYECKHE U MHPOPMALIMOHHBIE MaTepHaJIbl IPEACTABICHbI Ha calfTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB MH(POPMANMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «HTepHEeT» aJisi OCBOSHUS
JUCHHIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.
4.5. JInueH3MoHHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoOe

o0ecreyeHue
Ne| HaumenoBanue | Pazpadorunk IO JocTynHOCTH Ccblika Ha Enunblii peectp
(mpaBooOJagares | (JIMUEH3HMOHHOE, | POCCHIICKUX MPOrpamMM st
b) CcB0O0OHO 9BM u B/l (npu naanuuu)
pacnpocTpaHsieM
oe)
1 [Astra Linux [ OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHBbIe TPo¢ecCHOHATIbHBbIE 0a3bI JAHHBIX U HHGOPMAIIUOHHbIE
CIIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYNHBIX AJIA OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

NudopManuOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn

WNurepuer 6e3

00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIET0 00pa30BaHUs

m/ .
OrpaHU4YCHUU
Hnpopmarmonnsie pecypeet Cetnt | hitp:// www.consultant.ru | JToctymso
KoncynbrantlInroc
[Topran ®enepanbHbIX
FOCyNapCTBCHHBIX http://lwww.fgosvo.ru. HoctymnHo

DJIEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
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http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

Jlanb https://e.lanbook.com/ JHoctymHa B ceTn
Hurtepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | Jocrynna B cetn

.ru/ Hutepuer 6¢3
OTpaHUYCHUU
IIpodeccnonanbHbie 6a3bI JAHHBIX

baza nanHbIx HaydIHOU http://www.elibrary.ru HoctymHo

3JICKTPOHHOU OMOJIIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo

noJMTeMaTH4ecKas peepaTuBHO-

oubmmorpaduueckas u

HAyKOMETpHYeCcKast

(bubnmmomeTpuueckas) 0aza TaHHBIX

5. MaTepl/laﬂbHO'TeXHH‘IeCKOG o0ecrneueHye TUCHUILINHBI

MaTepI/IaﬂbHO — TEXHUYCCKas1 68,38, YHUBCPCUTCTA oOecrieunBaeT IMPOBCACHUC BCCX BUIOB
3aHSATHH, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremaruka He pacronaraet COOCTBEHHBIM ayTUTOPHBIM ()OHIOM U UCTIONB3YET
y4eOHbIe ayTUTOpUH U3 0011ero poHIa yHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH JUIsi TPOBEIACHHS WHTEPAKTUBHBIX  MPAKTHUECKUX  3aHATUN
HCIOJIB3YIOTCA KOMIBIOTECPHBIC KJIACChI YHUBEPCUTETA.

6. MeTogu4ecKkue peKOMEHIALUN
6.1. MeToanyecKkue peKOMEHAAUMHM I NPenogaBaTeisi mo

OpraHu3auuy o0y4eHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHHUE CTYJAEHTOB Ha TO, YTO NPAKTHYECKH BECh
M3y4aeMblil UMM MaTepuall ABJIAETCSA Ui HUX HOBBIM, HE M3y4aBUIMMCS B IPOrpaMMeE CpeaHEN
nikoJibl. OIHaKO OH He TpedyeT Kakoi-T1uoo0 crienuanbHOM (JOMOIHUTENbHON ) OATOTOBKU U BIIOJIHE
MOYET OBbITh YCIEITHO U3YY€EH, €CIIU CTYIEHTHI OyIyT MOCEUIaTh 3aHATHS, CBOEBPEMEHHO BBIIOIHAT
JIOMAIITHUE 3aJIaHUs U TOJIb30BaThCs (IIPU HEOOXOAUMOCTH) CHUCTEMOM IJIAHOBBIX KOHCYJIbTAIMI B
TE€YEHHE KaXJ0ro ceMecTpa. Bomlenmme B Kypc MaTEMaTUKH pa3Jedibl SBISAIOTCS KIACCUYECKUMMU, B
TO K€ BpPEMsI OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TaK KaK MMEIOT IIMPOKOE PacCHpOCTpaHEHUe s
pelIeHus] pa3HOro poja 3ajad BHYTPU caMOW MaTeMaTHMKM M NPHUKIAAHBIX 3anad. X ocBoeHue
MIOMOXET CTY/IEHTaM JIOTHYECKH BEPHO, apI'YMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U MMUCBMEHHYIO
peub, YCIEUIHO MPUMEHTh HAaKOIUIEHHBIE 3HAHHSI B TPO(PECCUOHATBLHOMN 1A TEIbHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSATHM pPEKOMEHJOBAaTh CTYIAEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIHUCOK BOIPOCOB JJIs MOATOTOBKH K
IK3aMEHy.
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http://www.elibrary.ru/
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Ha nepBoM 3aHATHY IO TUCIUILTAHE CIIEAYET 0053aTeIbHO MTPOUH(OPMUPOBATH CTYICHTOB
0 BHJIEe U opMe MPOMEKYTOUYHON aTTECTALUU MO TUCIUILINHE, CPOKaX €€ MPOBEICHHUS, YCIOBUAX
JIOITYCKA K IMTPOMEXYTOUYHOM aTTECTALNUH, IPUMEHAEMBIX BUAAX MPOMEKYTOUYHOTO KOHTPOJIA.

CooOpakeHusi 1 peKOMEHAalUU, IPUBEACHHbIE B 1. 9 paboueii mporpamMmsl sl CTYJEHTOB,
JOJKHBI OBITH YETKO C(OpPMYIMPOBAHBI U H3JI0XKEHH MMEHHO NPENOJaBaTe]eM Ha JICKIHSX,
MPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUAX.

N3no0xeHne TEOPETUYECKOr0 MaTepualia JIOJHKHO CONPOBOKIATHCS WIUIHOCTPATUBHBIMU
npuMepamMu, TIIATENIbHO OTOOpPaHHBIMU IPENOAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYIHOCTHU U
BBIKJIQJIKA TIPU PEIICHUU 33a4d HE OTBJEKAJIM OT TJIABHOIO: OCMBICICHHS HUJEH U CYTH
npuMeHsieMbIX MeToJ0B. CrneayeT Bceraa yKa3blBaTh IPUMEPBI MPAKTUYECKOIO IMPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSX YPAaBHCHHM U (HOPMYIL.

[IpakTueckue 3aHATHSA JOJDKHBI OBITh OpPraHM30BaHBI IpENoAaBaTesieM TakuM o0pa3om,
9TOOBl OCTAaBAJIOCH BpEeMs HAa TIEPUOJMYECKOE BBHITIOJTHEHHE CTyJIeHTaMH HeOOIbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH JUIS TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BEeIyIIUNA MPAKTUYSCKUE 3aHSITHS, JIOJDKEH COTJIACOBBIBATH YUEOHO —
TEMaTHUYECKH IJ1aH 3aHATHH C JIEKTOPOM, UCTIOIb30BaTh €AUHYIO CHCTEMY 0003HAUYEHUH.

[IpemogaBatemnto cienyer 10OUBAThCS CUCTEMATHYECKOW HETIPEPHIBHOM PabOTHI CTYJACHTOB B
TEYEHHE CEMEeCTPa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYICHTOB U IIPUBJIEKATh UX K HAYYHOI padoTe,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIIMANAX U KOHKYpCax.

CryaeHT A0KEH OLyIIATh 3aMHTEPECOBAHHOCTD MPENOJaBaTeNsl B JOCTHKEHUU KOHEYHOT O
pe3yiabpTaTta: B IpUoOpETEHUU 00YyUaIOIIMMHUCS IPOYHBIX 3HAHUM, YMEHUH U BJIaJICHU ] HAKOTUICHHON
uH(popMalel s peneHus 3a1a4d B IpohecCHOHANbHON AeSITENEHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTHHU

Bo3MoxHO TpoBeneHHe 3aHATHA M aTTeCTaluid B IMCTAHIIMOHHOM (opmaTe ¢ NpUMEHEHHEM
cUCTeMBl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi «MaremaTrka» dJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mnpoBeaeHuss pabOT B JUCTAHIIMOHHOM (opmare yCTaHABIMBAETCS OTIEJIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo# paboTe u/min eHTPOM y4eOHO-METOANYECKON pabOThI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4alOMUXCHA M0 OCBOEHUIO
TUCHUTITHHBI

Nzyuenne nuddepeHnnanbHbIX ypaBHEHUN UMeeT BaKHelIee 3HaueHNe B MaTeMaTHYeCKOH

NOJArOTOBKE MHXKeHepa. OObsCHIEeTCs 3TO TeM, uTo IuddepeHIanbHble ypaBHEHUS MIPEICTaBISAIOT
co0oif MaTeMaTH4YecKre MOJIEITH CaMbIX Pa3HOOOPA3HbIX MPOLIECCOB M SIBIEHUH, TaK KaK UX PEIICHUS
ITO3BOJISIFOT ONMMCATh SBOJIIOLHIO N3y4aeMOTr0 MPOLECCa, XapaKTep MPOUCXOAAIINX C MaTepUaIbHOU
CHUCTEMOH U3MEHEHUH B 3aBUCUMOCTH OT IIEPBOHAYAIILHOIO COCTOSHUS CUCTEMBIL.
OTnuuuTeNnbHOE CBOWCTBO AU(QepeHInanbHbIX YpPaBHEHHH COCTOMT B TOM, 4YTO HpPU HUX
UHTETPUPOBAHUH OOBIYHO TOJy4aeTcsi OecUMCICeHHOe MHOXKECTBO pelieHuil. [l ypaBHEHUs
MEPBOTO TOPSIAKA 3TO MHOYKECTBO OIMUCHIBAETCS OJHOM TPOU3BOJIBHOM TMOCTOSHHOW. YTOOBI
BBIJICIUTh U3 OECKOHEYHOTO MHOXKECTBA PEUIEHUH TO, KOTOPOE ONKCHIBAET MMEHHO JaHHBIN
npouecc, HeoOXO0IUMO 3aJlaTh JOMOJHUTENIbHYI0 MH(QOpPMAIMIO, HAallpUMep, 3HAaTh HayaJlbHOE
COCTOsIHME Ipolrecca. Takoe TONOJHUTEIBHOE YCIOBUE HA3bIBACTCS HAYAJIbHBIM YCIOBUEM.

3anaya UHTErpupoBaHus AUQGepeHIInaTbHOTO0 YpaBHEHUS NEPBOIo MOPsIKa COBMECTHO C
HaYaJbHBIM YCIIOBUEM Ha3bIBAcTCAd HadaJIbHOW 3a1adel nim 3agaueit Kommn.

g nudpepenHnmanbHbBIX ypaBHEHUH EPBOTO MOPsI/IKa CIEAYET pa3IudaTh o0Iiee, 4aCTHOE
U 0c000€ pelIeHus, a TaKKe OOIINA, YaCTHBIN U 0COOBI HHTETPaIbI.

[Ipy uHTErpUPOBaHUM YpaBHEHUM IMEPBOrO MOPAJIKA HALO IMPEXJIE BCErO ONPENEIUTh THUII
yYpaBHEHHMS, a 3aTeM YK€ IMPUMEHHMTh TOT WJIM MHOM MeTon peueHus. Hano o0s3aTenbHO OCBOUTH
Opouenypy TPHUBEICHUS YpaBHEHMs IIEPBOrO IIOPsAJKA K YPAaBHEHUIO C Ppa3lelCHHBIMU
NIEPEMEHHBIMU, TaK KaK IMEHHO TaKUE YPaBHEHMSI MOXKHO HENIOCPEACTBEHHO UHTETPUPOBATD.
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Jlnst muddepeHIanbHbIX YpaBHEHUH N — ro Mopsiika 00s13aTeIbHO 3HATh TIOCTAHOBKH 33jauu
Komn, kpaeBoii 3ajauu, 3a1aun Ha COOCTBEHHbIE 3HAYECHHUS.

B teme, mocsimeHHOM JIMHEHHBIM U depeHIInaTbHBIM YPAaBHEHUSAM N — IO MOPsAKa, HAT0
3HaTh TEOPEMBI O CTPYKTYpE OOLIEro pelIeHus] OJHOPOJHBIX U HEOJHOPOIHBIX YPABHEHUH, Tak Kak
OHU YKa3bIBAIOT IyTh MOCTpOeHHs oOmiero pemieHus. OOpaTUTh BHUMaHHME HA TO, YTO pEIICHUE
JUHENWHBIX OJHOPOJHBIX IU(PGEPEeHINATbHBIX YpaBHEHHUH N — IO MOpPAJKAa C HOCTOSHHBIMU
ko3 duureHTaMu He TpeOyeT WHTETPUPOBAHUS, @ CBOJUTCS K YUCTO anredpamyeckoi mpoodieme
HaXOXXJEHHUs KOPHEH COOTBETCTBYIOLIETO XapaKTEpPUCTHUECKOro ypaBHeHHs. Hano 3HaTh BHI
YAaCTHBIX PELICHUN JIMHEHHBIX OJHOPOAHBIX AU (EepeHIHATBHBIX YPAaBHEHHH N — TO MOPSAIKa C
HOCTOSIHHBIMU KO3 (GUIIMEHTaMH B 3aBUCUMOCTH OT BUJ]a KOPHEH XapaKTepUCTUYECKOTO ypaBHEHHUS.

Hano yeTko ysCHUTH alrOpUTM MOCTPOCHHS YACTHBIX PELICHUN JIMHEHHBIX HEOJAHOPOIHBIX
nuddepeHIMaIbHBIX YPAaBHEHUH METOI0M Moadopa (METOA0M HEeOnpeaeeHHBIX KO3 hHUIIUEHTOB),
0o0paTuB BHUMAaHUE HA TO, YTO B 3TOM CIIyyae BUJ YACTHBIX PEIICHUI HEOTHOPOJHOTO YPaBHEHUS
COOTBETCTBYET 110 CTPYKTYpE 33aHHOM MTPaBOI yacTu.

7. ®OH/I OLIEHOYHBIX CPEICTB

7.1.  Memoobvt KOHMPOA U OUECHUBAHUA PE3YILMAMOE 00YYUEeHUS

[y KOHTPOJISI yCIIeBaeMOCTH U KadecTBa OCBOCHUS AUCLUIIMHBI HACTOAIICH IPOrpaMMon IPEeAyCMOTPEHBI
CJIEIYIOIINE BBl KOHTPOJIA:

- KOHTPOJIb TEKYIEH yCreBaeMOCTH (TEKYyIUil KOHTPOIb);

- TpOMEXYTOUHas arrecTanus (3a4er).

HanmenoBanue
Bua xontpons
KOHTPOJIA Kpatkas xapakrepucTiKa KOHTPOJIS PE3YJIbTaTOB
Ne n/mt pe3yabTaToB
Y S— pe3yNbTaToOB o0y4eHus
o0OyueHus
Oo6yuatommuiicst B TEYeHHUE cemecTpa
Pacuerno- CaMOCTOSITETIbHO ~ BBIIOJNHAET  PSJI  PacyeTHO-
1 rpaduyeckas Texymuuit rpapuueckux pabor mo Teme paznena. Ilpwm
pabora NPOBEPKE MPENoJaBaTesib OLEHUBAET KaueCTBO
odopMIIeHUs, MPABUIBHOCTh PaCUETOB.
Pemienue KOHTPOIBbHOM pabOTHI OCYILECTBISETCS HA
HOCJIEIHEM  3aHATHM  M3y4aeMOro  pasjena.
5 KonrponbHas Texymmii Konrponbhas pabora BBITOJIHAETCS
pabora y WHAUBUAYAIBHO KX JIbIM CTYJICHTOM. Ilpu

MMPOBCEPKE MPEIogaBaTejib OLICHUBACT IPABUIIBHOCTD
ITPOU3BCACHHBIX PACUCTOB.

TecTupoBaHue MPOBOJUTCS HA MOCIEIHEM 3aHATUU
n3ydaemMol TeMbl. TecTUpOBaHUE OCYILECTBIISIETCS,
b0 TpU TIOMOINM KOMIIBEOTEPHOW CHUCTEMBI
3 Tect Tekyiuii TECTUPOBAHUS, JTUOO C UCTIOIH30BAHUEM BBITAHHBIX
TecT-3a/laHuii Ha OymakHOM Hocutene. B pamkax
TECTUPOBAHUS MIPOBEPSIETCS 3HAHUE TCOPETHICCKOM
0a3nbl.

[IpomesxyTouHas arrectaiusi 00yJaromuxcs B popme
3a4eTa TPOBOAUTCS IO Pe3yibTaTaM BBIOJHEHHUS
BCEX BHJOB y4ueOHOW pabOThI, MPesyCMOTPEHHBIX
y4eOHBIM TUIaHOM TI0 IaHHOH TUCHHUIUIMHE, IPU 3TOM
VUUTBIBAIOTCA ~ PE3yJbTaThl TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH B TeueHHe ceMecTpa. OIeHKa CTeleHH
JOCTHKEHHS 00yJarOIMUMHCS IUTAaHUPYEMBIX
Pe3yIbTaTOB OOYUYCHHUS MO JUCLHUIUINHE MPOBOIUTCS
MpenoJaBaTeieM, BeAYIUM 3aHATH 10 AUCHUIIMHE

4 3auer [IpomMexyTouHbIi
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METOJIOM
MIPOMEKYTOUHOMN

3KCIEPTHOMN
aTTeCTaIlul
BBICTABJISICTCS OLICHKA «3aUTCHOY» UIIH «HE 3aYTCHOY.

OLIEHKH.
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Ilo wrToram

JAUCIUIIIINHE

7.2.

HlIkana u Kpumepuu oyeHueanus pe3yi1omamos 00yuyeHus

[Tokazarenem olLleHMBAaHUS KOMIICTEHUMH HA Pa3IMYHBIX dTanax UX (OPMUPOBAHUS SBISAETCS ITOCTHIKEHHUE
00y4aroIMMICS ITIAHUPYEMBIX Pe3yIbTaTOB O0YUESHHUS IO JUCIHUILIHNHE (MOIYJIIO).

1.
Kputepun onennBanns
IToxa3artesn
HeynoiierBopurebHO YaoBiaersopureabHO Xopowo OT1ian4HO
3HATh: OO0yyaromuiics OO0yyaromuics Oo6yuaromuiic | OOy4arommii
JIEMOHCTPHPYET TOIHOE JIEMOHCTPHPYET o cst
TCOPETHHUCCKUE | greyTCTBHE WK HETOJIHOE COOTBETCTBUE | JIEMOHCTPUPYE | AEMOHCTPHP
OCHOBBI HEI0CTATOYHOE CIIE/IYIOIIMX 3HAHUIA: T 4aCTHYHOE YET TOJIHOE
mudbepeHIad | ¢oorpeTcTBHE ClELYIOMINX COOTBETCTBHE | COOTBETCTBH
HBIX YPABHEHUH. | syanmuit: TEOPETHYECKUE OCHOBBI | (e nyiomux e
i bepeHImaTbHBIX 3HAHMI: CIIETYIOIIHX
TEOPETUIECKUE OCHOBBI ypaBHEHHH. AHAHMI:
nddepeHInaTBHBIX TEOPETUUECKH
YpaBHEHHH. € OCHOBBI TEOPETHYECK
muddepennna | ue OCHOBBI
JTBHBIX mud dhepeHnn
YpaBHEHUH. AJIbHBIX
YpaBHEHUIA.
Homnyckatorcst
HesHaunteiabd | CBOOOIHO
BI€ OIINOKH, orepupyeT
HETOYHOCTH, MpUOOpETEH
3aTpyJHEHHUS | HBIMH
pH 3HAHUSMH.
AQHAINTHYECKU
X OTIepaIusX.
YMeThb! OOyuaromuiicsi He ymeeT OObyuaromuiics Obyuaromuiic | OOy4aromuii
W B HEJJOCTATOYHON JEMOHCTPUPYET s cst
peHiaTh 3a/IA9M U | crereHn ymeer: HETIOJIHOE COOTBETCTBHE | JIEMOHCTPHPYE | JIEMOHCTPHUP
YUPaXHCHHA CHEIYIONMX YMEHHIA: T YaCTUYHOE yeT MOJIHOE
HCHOJb3YS peIIath 3anadn u COOTBETCTBHE | COOTBETCTBH
OCHOBHBIE YIPaXHEHHS HCTIOIB3YSI pemaTh 3a1a41 1 CIeTYIOIIX e
METO/IBI, OCHOBHBIE METO/IbI, YUPaX)HEHHs HCTIONB3YS | v\remi: CIeTyIOIIHX
n3y4YeHHbIC B U3y4eHHbIEC B Kypce OCHOBHBIE METOIBI, yMeHuit:
Kypce g depeHInaTbHbIX H3Y4YEHHBIE B Kypce pewiaTth
muddepeHunans | ypaBHEHHUH. muddepeHInanbHbIX 3a/la4M U pemars
HBIX YPAaBHEHU. YpaBHEHU. YIIPaXKHEHHUS 3a7a4u U
HonyckaroTcs UCTIONB3YS yIpaXKHESHHS
3HAYUTENIbHBIC OIIHOKH, | OCHOBHBIC UCTIONB3YS
MPOSIBIISIETCSI METO/IB, OCHOBHBIC
HEJI0CTaTOYHOCTD W3y4YCHHBIC B | METOJBI,
YMEHHH, 10 Py Kypce U3y4CHHBIC B
IoKazaTenen, muddeperuna | Kypce
oOyJarouiics JBHBIX muddepeHn
UCIIBITHIBACT ypaBHEHHH. AITBHBIX
3HAYUTEIIbHBIE YMeHus YpaBHEHU.
3aTPyAHCHIS TTIPH OCBOCHBI, HO CroOomHO
ONICPUPOBAHHUI JOIMYCKAlOTCSl | ONEpUpyeT
YMEHHSMH IIPH UX HE3HAYUTEIbH | MpUOOpeTeH
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IIepeHoce Ha HOBBIC bI€ OINOKH, HBIMH
CUTYyaLluH. HETOYHOCTH, YMEHUSIMH,
3aTpyfHEHHS | MPUMEHSET
pu ux B
AHAJIITUYECKH | CUTYaIHsIX
X ONEparysixX, | MOBBIIIEHHO
TepeHoce 51
YMEHUH Ha CJIOKHOCTH.
HOBEIE,
HECTaHAAPTHBI
€ CUTYaIlIH.
BJIA/IETh: Obyuaromuiicst He Biageer | OOydarolMiics B Obyuaromuiic | O0y4arommi
WIM B  HEJOCTAaTOYHOW | HEAOCTaTOYHOU sl YACTUYHO Cs B [TOJTHOM
HaBbIKaMH CTEIEHH BIIaJIeeT CTEIEHH BIaeeT: BJIAJIEET: 00beme
MPUMEHEHUS BIIATICET:
muddepeHnnans | HaBBIKAMU MPUMEHEHHUS HaBBIKAMU MPUMEHEHHSI | HABBIKAMU
HBIX ypaBHeHHH | AuQQepeHnanTbHbIX g dhepeHnanbHBIX MIPUMEHEHUS HaBBIKaMHU
K ypaBHEHUI K ypaBHEHUH K muddepeHnna | TpUMEHEHHS
€CTECTBCHHOHAY | €CTeCTBEHHOHAYYHBIM €CTECTBCHHOHAYYHBIM JBHBIX madhepernn
YHBIM (pu3rueckum u (puzrueckum u ypaBHEHUH K AITBHBIX
(pusnyeckuM 1 | TEXHUYECKHUM) 3a7a4aM. TEXHUYECKUM) 33Jla4aM. | €CTECTBEHHOH | YpaBHEHHU K
TEXHUYECKUM ) Oo6yuatomuiicst ay4yHBIM €CTECTBEHHO
3a7a4amM. WCTIBITHIBAET (pu3rueckuM | HAyYHBIM
3HAYUTEIbHBIC u (dpuzngeckn
3aTpyIHEHHS TIPU TEXHUYECKUM) | M H
NPUMEHEHNY HaBBIKOB B | 3a/1a4aMm. TEXHUIECKH
HOBBIX CUTYyaITHsIX. M) 3a7a4aM.
Hasrixku CBOGOJIHO
OCBOEHBI, HO NpUMEHSeT
AOMYCKAOTC | o 1ygenHbIe
HE3HAYMTENbH | yapLIKH B
b€ OLITMOKH, CUTyaLusx
HETOYHOCTH, OBBILIIEHHO
3aTPyJHEHUA |
pH CIIO)KHOCTH.
AQHAINTHYECKU
X OTIepalmsXx,
nepeHoce
YMEHUH Ha
HOBBIE,
HEeCTaH/IapTHBI
€ CUTYyallH.
Ilkaja oueHUBaHUS TEeKYIIEro KOHTPOJIS.
HaunmenoBanue KOHTpoOJIst 1
Kaja OLIEHUBAaHUS Onucanue

pe3yJabTaTOB 00yUCHUS

PacuerHo-rpadudeckas pabora

OtmnyHo - PaboTa ciaHa B CpoK,
pacueTHas u rpaguyecKas 4acTH
BBITOJIHEHBI BEPHO, JT100
HUMCIOTCS HEJOYECTHI, HE
BIIMSIIOLME HA KOHEUHBIN
pe3yJibTar.

Xopoio - pacyeTHas 4acTb
BEITIOJTHEHA BEPHO, B
rpaduyecKoii YacTH eCcTh
3aMedyaHus

3ananne Ha PI'P BeigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOILIETO pa3ena
UCIAIUINHEI M CHAETCS 110
OKOHYAHHUH U3YUYECHUS
COOTBETCTBYIOIIIETO pa3fiena
mucuuIuivebl. PI'P 10JDKHEI OBITH
BBITIOJTHEHBI ¥ O()OPMIICHBI B
COOTBETCTBHH C TPEOOBaHUSIMU
METOAMYECKUX YKa3aHUI
Kadeapeo.
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Y 1OBIIETBOPUTEIIBHO - B
pacYeTHOI YacTH €CTh 3aMCUYaHMUS,
METO/T BBITIOJIHCHUS TPapUUeCcKOit
JacTH BRIOpaH BEPHBIN

HeynornerBopurensHo - B
pacyeTHOM U TpapuIecKoil yacTsIx
€CTh TpyOble 3aMeUaHusl.

Kontponbhas pabora

OtinyHo - Pabota BEICOKOTO
Ka4yecTBa, YPOBCHb BBITOTHEHUS
OTBEYACT BCEM TPEOOBAHUSIM,
TEOPETUIECKOE COZICPIKAHNE
Kypca OCBOCHO MOHOCTHIO, 0e3
poOeIIoB, HEOOXOAMMBIC
MPAKTUIECKUE HABBIKKM PaOOTHI C
OCBOCHHBIM MaTCpUaIOM
c(hOopMHUPOBaHEI, BCE
NIpEAYCMOTPEHHBIE IPOIPAMMOI
o0OydeHus y4eOHBIC 33 aHs
BBIIIOJITHCHBI, J]I/I60 HEKOTOPLBIC U3
BBIMOJIHEHHBIX 3aJIAHUH COACPIKAT
HE3HAYUTEIbHBIC OLTHOKH

Xopo1o - YPOBEHb BBIIIOJTHEHUS
paboThl oTBeYaeT OONBIINHCTBY
OCHOBHBIX TpeOOBaHUIA,
TEOPETUIECKOE COJIeprKaHNe
Kypca OCBOEHO YaCTHYHO, HO
pOoOeITbl He HOCAT
CYIIECTBEHHOTO XapakTepa,
HEOOXO0/IMMbIEC IPAKTUYECKHE
HaBBbIKU pa6OTLI C OCBOCHHBIM
MaTepuaioM B OCHOBHOM
c(hOpMHUPOBAHBI, HEKOTOPHIC BUIBI
3a1aHUI BBITIOTHEHBI C
OITMOKaMH.

Y 10BJIETBOPUTEINBHO -
TeopeTrueckoe copepkanne
Kypca OCBOE€HO YaCTHYHO,
HEO0O0XO0IUMBbIE TPAKTUYCCKHE
HaBBIKH Pa0OTHI HE
c(hOpMHUPOBaHBI, OOIBITUHCTBO
MPeyCMOTPEHHBIX POTrPaMMOi
3aJaHU{ HE BBIIIOJHEHO; IIPU
JOTIOJIHUTENBHOM
CaMOCTOSITEIbHOU paboTe Hajl
MaTepHaloM Kypca BO3MOKHO
MOBBIILIEHHE KaYeCTBa
BBITTOJIHEHHS y4eOHBIX 3aJaHUH.

HeynoBneTBopuTENBHO -
TeopeTrnueckoe cosepkaHue
Kypca He OCBOCHO, HEOOXOJHMbIC
MIPaKTHYECKNE HABBIKH PabOTHI HE
c(OpPMHPOBaHHI,
IpeyCMOTPEHHBIE TIPOTPAMMOi
3aaH1s HE BBITIOJIHCHBI

3ammra TeMbl BKIIIOYACT pelicHue
3a/1a4 B ayIUTOPUH B TEUCHHE
OJIHOM Tapbl U IPOXOIUT MOCTE
M3YYEHHUS COOTBETCTBYIOIIETO
paszaena. bunetsl cocroAart U3
BOIIPOCOB, TTO3BOJISIOIIIX
OIICHUTH COPMUPOBAHHOCTH
KoMmIieTeHni. Ha oTBeThI
oTBoauTCA 1,5 "aca.

TecTupoBaHue 1O MPOIAEHHON
TeMe

Tect comepxxut 20 3amaHui,
MpaBUJIBHBIN OTBET Ha 1 3amaHue
cootBeTcTBYET 1 Gamry. Bpems
tectupoBaHus - 30 MUHYT.

TectupoBaHue OCYIIECTBIISETCS,
1100 MPY TOMOIIN
KOMITBIOTEPHOUN CUCTEMBI
TECTHPOBAHMS, TNOO C
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CryneHTy npefocTaBisieTcs 1Be HCIOJIb30BaHUEM BBIIAHHBIX TECT-
MOTBITKY JJIS1 IPOXOXKACHUS 3aJaHui Ha OyMa>KHOM HOCHTEIIE.
TecTa. MakcumainpHas oueHka 3a | Bpems TtectupoBanus 30 MuH.
tecT - 20 6ammoB. TecT cunraercss | 3aTeM OCYIIECTBISETCS MPOBEPKA
YCIIEIIHO MPOMICHHBIM, €CITH TeCcTa 3K3aMEHATOPOM U

CTyzAeHT fnan He menee 60% BBICTABJIACTCS] OLICHKA COIJIACHO
MPaBUIBHBIX OTBETOB (HaOpaj HE | METOAMKE BHICTABIICHHS OLICHKH.
MeHee 12 6amioB).

IIxana oneHMBaHUSA MPOMEKYTOUYHOM ATTECTALINU: 3a4eT.

[IpomexyTouHas arrecTanus o0y4aromuxcs B (opme 3auera IpPOBOAUTCS MO pe3ylbTaraM
BBIMIOJTHEHHSI BCEX BHUIOB Y4eOHOIl paloThI, MPEIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM MO JaHHOMN
JTUCIUIUIMHE, TPU 3TOM YYUTBHIBAIOTCS PE3yJbTaThl TEKYIIETO0 KOHTPOJS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. O1eHKa CTeNeH! JOCTHKEHUS 00y4aloIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUESHHS 110
JTUCIUIIMHE TIPOBOJUTCS TpENojaBareieM, BEAyIIUM 3aHATHS 10 JUCIHUIUIMHE METOAOM
JKCIepTHOU oneHKu. [lo uToram mpoMeXyTOYHOH aTTecTalMy MO AUCHMILTUHE BBICTABISETCS
OIICHKA «3aYTCHOY» UJIN «HE 3aU4TCHOY.

Hixaua
Onucanue
OLlCHUBAHUS

BrimonHens Bce o00s3aTesibHBbIE YCJOBHS MOATOTOBKH CTyJ€HTa K
NMPOMEKYTOYHOM arTecTaluu, MpeAyCMOTPEHHBIE porpamMmoin
qucuuriuHbl.  CTyAeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUH,
HAaBBHIKOB  MPUBEACHHHIM B  TaONMWIlax  TOKaszarelied,  ONepupyeT

3auTeHo

NPUOOPETEHHBIMU 3HAHUSIMM, YMEHMSIMH, HaBBbIKAMU, HPUMEHSET HX B
CUTYallMsX MOBBIIIEHHONW CIOKHOCTH. IIpu 3TOM MOTyT OBITH OMYIIEHBI
HE3HAaYUTeNbHbIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS INPU aHATUTUYECKUX
ornepauusx, IEpeHoCce 3HAaHUM U YMEHUH Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUH.

He BemosHeHbl — o0si3aTejibHbIe YCJIOBHUSI MOATOTOBKH CTYA€HTa K
MPOMEKYTOUHOI ATTECTAIUM, IPEeOYCMOMPEHHbBLE NPOCPAMMOL OUCYUNIUHDL,
NJIN cTyaeHT AEeMOHCTPUPYET HEIMOIHOE COOTBETCTBHUE 3HAHWM, YMEHHIA,
He 3aureHo | HaBBIKOB  TpHUBEACHHBIM B  TaONMIIaX  ToOKa3aTeiei,  JOMyCKaroTCs
3HAYUTENIbHBIE OITUOKH, TPOSBIIIETCS OTCYTCTBUE 3HAHWUW, YMEHHM, HABHIKOB
M0 psiAy MOKa3aTeNel, CTYJEHT UCIIBIThIBACT 3HAUYNTEIbHbIE 3aTPYIHEHUS TIPU
OTIEPUPOBAHUM 3HAHUSMHU U YMEHUSIMU TIPU X MTEPEHOCE HA HOBBIE CUTYAIIHH.

7.3.  Ouyenounvle cpedcmea
7.3.1 Texkymmii KOHTPOJIb

KoMmmiiekr 33}]3]—[1/]]71 AJIsi BBINNOJTHCHUSA

pacuetHo-rpadpuyeckux pador (PI'P)

1. Bapmant

Pemuth ypaBHeHus:
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5 (1+ cosx)/siny + 1 dx = cos vdy /(1 + cosx)

3 (X +xp)dy = (2xy+ p7)de =0

5 (e +Ddx+(siny+xe” )dy =0
Pemnts 3anaun Komw nyist ypaBHeHuI:

6 Xy —y=—Inx w2)=1

7. ¥ =2y =x7 »0)=1

8. Pemmnteb ypaBHeHUeE: y" = (etgx)y" = cigx .

Pewnts ypaBHeHUs:

10. 2 +4y =2x°
11, Y5y 3y = (4x+5)en

12, V' -4y’ = e +cos2x —sinx

ﬁ-’ T

¥y =2y'+y= -,
13. V1+x°

14. PemuTh KpaeByto 3a1auy:

=6y +5y=e"(x+1),  pO)=1 y(1)=1

15. Haiitit coOCTBEHHBIE 3HAYCHUS A 1 cOOCTBeHHBIE PYHKIIMU Y 3a7auu:

YH1R2AY 4027y =0 p(0)=0  p(1)=0

)

Pemmte ypaBHeHHS:

16 X V" +8xy" =4y =2Inx

17. VIR +2y =7
Pemnts cucrteMsl ypaBHEHUI:
Y =V, + ¥,
_‘.—'; =¥+ Vi {J.'I' =y, = 2_]:| - _1["?1
19, [yi=3+ 2y,. 20 vy =4y +3x.
KonTtpoabnas padora Nel

10 00BIKHOBEHHBIM U ¢epeHINATbHBIM YPABHEHHSAM NEPBOro NOpsiaKa
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Pemiurs ypaBHeHus

Bapuant 1
1) f\{l.-' — _.[.E—'l'-".l. + -}:
2) x*dy — (2xy +3)dx =0
3) (14 y7 sin 2x)dx — ycos 2xdy =0
Bapuanr 2
' .y
Xy =xsm—+y
1) X

) W -y=ety

(67 +3x7y+1)y' =3x0% +x7 =0

3)
Bapuanr 3
JE—
Xy =qxt + )yt +y
1) -
2) SINX -y =—yCosxy —sinx
. _Tz 3
(xy + sin y)dx + + v  +xcosy jdy=0
2
3)
KonTposbnas paGora Ne 2
10 00LIKHOBEHHBIM JIMHEIHBIM TN (epeHIHATBHBIM YPABHEHHSIM
N-ro mopsiika
Bapuanr 1

Pemiurs ypaBHeHusn

1) Y —4y"=1-12x"
o jé _ 1 t

T m%cos”

2) T

3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHUS

V' + 6y +9y=¢e"(x—3)sin2x

Bapmuanr 2

Pemuts ypaBHeHus

1) v'+4y=10sin2x
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Vi+4y +4y= ¢
2) X

3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHS

VY =6y + 13y =e (cos2x — 2sin 2x)
Bapuanr 3
Pemuts ypaBHeHus
1) y'+2y'-3y=e" —cosx

" e .
g) V' +y=cig
3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHUS
i
V' =6V +18y=xe" cos3x
KoMILIeKT TeCTOBBIX 33}13]‘[1/“7[

TecToBoe 3a1aHMe 10 00LIKHOBEHHBIM AN (pepeHINATBHBIM YPABHEHUAM
BAPHUAHT Ne 1

3AIAHME Ne 1.

v
xdy = yIn=dx =10

JlaHO ypaBHEHHE MEpBOro MOpsAKa x B (Qopme, comepxameil auddepeHuansl.

IIpuBenuTe €ro Kk BULY, pa3pelIEHHOMY OTHOCUTEJILHO IPOU3BOJHOM.

OTtBeT

3AJAHUE Ne 2.

Jlaro muddepeHimanbHoe ypaBHeHne » (k+1)x7, torma pynkims ¥~ F | sBnseTCA €ro pelIeHreM Mpu
s paBHOM:
OtBet
3AJTAHUE Ne 3.
.'4!'1: = xdx

O6muit naTerpan qudQepeHnaTbHOro ypaBHeHHs - MeEEeT BH/T
BAPUAHTHI OTBETOB:

1 x 1 s : 1 x

-—=—+C ——=x'+C =24 ( —=—4C

) ¥ o2 ) 3 2 5 ¥ 2

3AJAHUE Ne 4.
VYKaXuTe HHTETPalbHYI0 KpHUBYIO pemreHus: 3amaud Komm i 0OBIKHOBEHHOTO Au((epeHIHanbHOro

w'=2y p(l)=1.

ypaBHEHHUS
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BAPMAHTBIOTBETOB: 1) D 2) C 3) A 4) B.

YA A
S /
\\L// /€
\ 2 / D
oL S
\'\, -\\ " ’/ /
N \O - / -
\\:. 0 X
:‘]""

3AJIAHME Ne 5.

Jlano ubdepeHIuaTbHOe ypaBHEHHE TPETHEro mopsiaka - x+2. Torma oOree pemieHne ypaBHEHUS

HAMEET BU
BAPUAHTDBHI OTBETOB:
1 1 . 1 - x*
,1-‘=—.1f"+—x'+lf." p=—x" + _1;'+C,r +Cx+ O,
) 4 3 2) 247 6 2 T
1 1 2
_].'1 = _'{'-] + - _\.—j + C'I 1 + C-,.‘{' “t C{
3) 24 3 2 - '

4 V= e+ Cx 1 Cx+C.

3AJJAHHUE Ne 6.
yi=x, w0 =1, ¥(0)=2

Pemtenue 3amaun Komm HMEET BUJT
BAPUAHTHBI OTBETOB:
3 3 L] .
X X
y= y=—+2x y=—+2x+1 y=—+2x+1.
1) 62 6 3) 6 4)
3AJAHUE Ne7.
o'+ =0

Hano nuddepennmanbHOe ypaBHEHHE BTOPOTO MOPSAKA * ' Torzaa ero odliee peleHne UMeeT BUIL:

OTtBeT

3AJJAHUE Ne 8.

ky=ky =20k, = =k, =-2i
KopHu XapakTepuCTHUECKOTr0 ypaBHEHHS PaBHBI - : 4 Toraa obuiee peleHne
JMHEHHOTO OJJHOpOIHOTO Jr(epeHITnaATEHOrO YpaBHEHHSI ¢ TOCTOSTHHBIMU KOG QUIIMEHTaMU OyIeT UMETh
BUTI:

OtBeT

3AJAHUE Ne 9.

W3BecTHa yHIaMEHTANTBHAS CUCTEMA PEIIEHHUH OTHOPOJHOTO TMHEHHOTO MU PepeHIINANTEHOTO YpaBHEHUS:

v=1L v=x, 1v.=x".
- - <3 Toraa yacTHOE pellicHHE YPaBHEHHUS, YIOBICTBOPSIOIIEE HAYAIbHBIM YCIOBHIM

=0, ¥(0)=1 »(0)=1,

paBHoO:
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BAPUAHTHI OTBETOB:

X

1) I+x 2y 2 3) C2 4) 2
3AJAHUE Ne 10.

¥ +9y" =0

Obmee pemenne audpepeHmaT-HOTO YpaBHEHUS AMEET BHI:

OTtBeT

3AJIAHUE Ne 11.

y=Ce " +Ce

OyHKIHA SIBIIIETCST OOIIUM pEeIIeHHeM JIMHEHHOTO OJHOPOIHOTO MU (hepeHINaTBHOTO

YpaBHEHUS C IOCTOSHHBIMHU KO3 (PHULINEHTaMH, TOTIA €T0 XapaKTEPUCTHYECKOE YPABHEHHE UMEET BU]

BAPUAHTLI OTBETOB:
) kP —k-2=0 ) K*+k-2=0 g3) k*+3k+2=0

ay K =3k+2=0
3AJJAHHE Ne 12.

Ly = F
o I y 4 § - +
YaCTHOMY PELICHHIO TMHEHHOTO HEOJTHOPOJHOro Hu((epeHIIHaNbHOTO ypaBHEH - Sy +6y=x+1

M0 BUJIy €r0 IPaBOW YaCTH COOTBETCTBYET (DYHKIHS

BAPUAHTBI OTBETORB: 1) Y. = Ax® + Bx 2) Y. = Ae™" + Be 3) Vv, = e {4.1- + H]l 4)

y.=Ax+ B

3AJAHUE Ne 13.

Jlano nwuHeitHoe HeomHOpoaHOe auD(dEpeHIaIbHOS YPaBHEHHE C TOCTOSHHBIMH KO3 PHUIIMEHTAMU
2x

V' =5y +b6y= -

l—¢ B kakom Bume cieyer MCKaTh YaCTHOE PEIICHHE HEOIHOPOIHOTO YPABHCHHS

METOAOM BapI/IaL[I/II/I HpOI/I3BOHBHLIX ITOCTOAHHBIX ?

OTtBeT

3AJTAHUE Ne 14.
V=0, O=sx<l, p)=1 wl)=2

Pemenue kpaeBoii 3aaun AMEET BHT
BAPUAHTHBI OTBETOB:
1) y=x-1 ) V=X 3 y=x+I 4) y=23x+1.
3AJJAHUE Ne 15.
-:_1 (=¥, +2,
Oo011ee perieHre CUCTeMbl AU QepeHIIHaTbHBIX YPAaBHEHUH '~-1; =l MMeeT BUJI:

BAPUAHTBI OTBETOB:
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1)

3)

[-L'I - (‘: + (-'.1'[’ *y 4[ ¥ = Cm.’r +e " =1,

4

I_l-': = —C:‘n_:r_"' 2) l-_l-?: — (__‘IEII . C:{J £ 2

<r'1ll - {'1| - L‘-'(JI * 4:- ¥ = {-‘| + (‘1{1"' _ ].
- R | \ _ o

2 =G =2 4 Ce* =2

Juis mpoBeneHWs TEKYIIEro KOHTPOJIS 3HAaHWUM CTYIACHTOB B JHCTAaHIIMOHHOM dQopmare B

paszpaboranHoM Kadenpoir «MaTemaTnka» OHJAMH-Kypce WMEIOTCS IPOMEXYTOYHbIe (TIPOOHEIE)
KOHTPOJIbHBIC paOOTHI.

no

o s

10.

11.

12.

13.

14.

15.

7.3.2. IlpoMeskyTOYHAS aTTeCTALMS
KoMiuiekT BonpocoB
Bonpocul k 3x3ameny (3 cemecmp ounoii popmot 00yuenus)
(mas ouenkn komnerenmun OITK-1)

OcHOBHbIE TOHSTHUSI TEOPUM OOBIKHOBEHHBIX HU((GEepeHIMAaTbHBIX  ypAaBHEHUN MEpPBOTO
MOpsi/IKA: OTpe/ielieHne OOBIKHOBEHHOTo auddepeHnnanbHoro ypaBHEHHS, (OPMBI 3alucu
OOBIKHOBEHHOTO U PepeHIINalIbHOTO ypaBHEHUS MEPBOTrO MOpSIKa, MOHATUS OOIIero u
YaCTHOTO PEUICHHH, OOIIEeT0 M YaCTHOTO WHTETPAJIOB.

[TocranoBka 3anaun Komm nis nuddepenmanbHOro ypaBHEeHHUS IEPBOTO MOPSAKA.

Teopema cyiiecTBOBaHUS M €AMHCTBEHHOCTH pemieHUst s nudGepeHIMaIbHOTO YpaBHCHUS
MEepPBOro MOPSIKA.

['eomeTpuyeckuii cMbICT OOIIETO UHTErpajia OOBIKHOBEHHOTO J.Yy. TIEPBOTO MOPSJIKA.
Juddepennnanbable ypaBHEHUs TMEPBOTO MOPSIKA C pa3feNieHHBIMH U Pa3AeSIONIUMUCS
MepeMEHHBIMHU.

Jluneitnple muddepeHInanbHble  ypaBHEHHS MEPBOTO  MOPSIKA. MeTtog Bapualuu
IIPOU3BOJILHOM IMMOCTOSTHHOM.

Juddepennnanbabie ypaBHeHUs N-To opsaka. OCHOBHbBIE TOHATHS: (OPMBI 3aIUCH, MOHSATHS
00111ero ¥ YaCTHOTO PEIIeHUH.

[TocranoBka 3amaun Komm u kpaeBod 3amaud Ansi OOBIKHOBEHHOTO U depeHIanbHoro
ypaBHEHHUS N-TO TOPsIIKa.

WNuterpupoBanue muddepeHInanbHbIX ypaBHEHUH N-TO TOpSAIKAa METOIOM TOHMKEHUS
MopsiKa.

Jluneitnple omHopoAHble MudGdepeHInanpHble ypaBHeHHs N-ro mopsaka. OOmue cBOHCTBa
pELICHHI: TTOHATHS JIMHEWMHO 3aBUCUMBIX U JIMHEWHO HE3aBHCUMBIX PEIICHHH, ONpEeaeTuTeNs
Bposnckoro, nmonsTre GpyHAaMEHTaTIBHONW CUCTEMBI PEIICHHH,

Teopema o cTpykType o0OImIEero pemeHuss OOBIKHOBEHHOTO JIMHEWHOTO OIHOPOJIHOTO
g hepeHIMaTbHOTO YpaBHEHUS N-TO MOPSIIKA.

Jluneiinpie omgHOpoAHBIE AW depeHInaIbHbIe YpaBHEHUS N-TO  TMOPSAKAa C IMOCTOSHHBIMHU
kodpdunmeHTamMu.  XapaKTepUCTUYECKOE ypaBHEHHE, €ro CBs3b C auddepeHnaibHbIM
YpaBHEHHUEM.

By yacTHBIX pemieHnii JTUHEHHOTO OMHOPOAHOTO audQepeHInaTbPHOT0 ypaBHEHUS N - TO
MOpsAKa C TOCTOSHHBIMH  KOd(p(dUIMEHTaMH B  3aBHCHUMOCTH OT BHJA KOpHEH
XapaKTEPUCTUIECKOTO YPABHECHHS.

JluneiiHple HEOAHOPOIHBIE AU depeHInaTbHble YypaBHEHHs. Teopema O CTpYKType OOIIero
pereHusl.

Pemenne nuHEHHBIX HEOTHOPOAHBIX IU(M(EpPEeHINANBHBIX  YPaBHEHHH C TOCTOSHHBIMU
kod(purmentamu. Metona moadoopa 4aCTHOTO PEIICHUS JJIS MPaBhIX YacTel BHUJIa
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f(x)=PF(x)e™, [f(x)=Mcosfix+Nsinfix,

f(x)=P(x)e” cos fx+ Q(x)e™ sin [ix.
16. Pemenne nUHEHHBIX HEOJHOPOMHBIX TU(M(EPCHINATBHBIX YpPAaBHEHUN METOJIOM BapHaIllUU
MIPOU3BOJIBHBIX MOCTOSIHHBIX.
17. TlocranoBKa M pelIeHUE 3a7a4i Ha COOCTBEHHBIEC 3HAUCHUSI.
18. Cucremsl nuddepennmanbapix ypaBHeHH. [loHATHE HOpMalTbHOM cucTeMbl. [ToHsATHS 001IeTO
Y 9aCTHOTO pelieHui cucteMbl. Teopema o mpuBeneHHH U GepeHInaTbHOr0 YpaBHEHHS N-
ro NopsJKa K HOpMaJbHOU cucteme. MeTo ] HCKITIOUEeHUS HEU3BECTHBIX.

TunoBbie BApUAHTHI OUJIETOB
o nucruiuimae «J{nddepeHimanbabie ypaBHEHUS U KOMIUICKCHBINA aHAIIN3)

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)
dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka»

Hucumumna  «Auddepenunansupie ypaBHEHHS
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

1. OcHOBHbIE TOHATHA TEOPUU OOBIKHOBEHHBIX AU(GdepeHInaIbHbIX ypaBHEHUN MEPBOrO

HOPSIIKA.
N S
2. Pemmurs ypaBHeHue: - 2y"+y=2x
r v arcigy
I'Ll = - 5 | EI & . 'Llf{];l — I_
3. Pemuts 3amauy Kormmu: 1+ x

4. Haiitu ob1iee peiieHue CUCTEMBI:

r R
[ V _1::_{" .

b

YTBepkIeHo Ha 3aceqannu kadeapel MaTeMaTHku « 31» 03 2026 r., mporoko Ne 7
3aB. xadeapoi O.M. bapanosa / /

|
¢
5

=xX—y, +2¥,.

Jlns mpoBeieHust IPOMEXYTOYHOTO KOHTPOJISl 3HAaHUM CTY/IEHTOB B IUCTAHLIMOHHOM (hopMate B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuka» OHJIAH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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