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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Heab u3yyeHust THCHHUIINHBI:

e obecnieueHre HEOOXOAMMBIMH 3HAHHMSMHU U PadOTHI C OCHOBHBIMHU IMOHSATHSIMU TEOPUH
muddepeHIMATbHBIX YPaBHEHHIH;

® pa3BUTHE HABBHIKOB ITOCTAHOBKM M pEUICHUS 3a]ad, CBA3aHHBIX C MAaTEeMaTHYECKHM
MOZIETTMPOBAHUEM H TPEOYIOIINX HCCIeA0BaHNs AU PepeHINATBHBIX YPaBHEHHH;

® pacimMpeHHe 00IEeMaTeMaTHYECKOTO U 00IEePH3MIECKOro Kpyro3opa.

3amaum n3ydeHus: AUCHUIIHHBI

® U3y4yeHHE OCHOBHBIX IMOHATHI U ONpeneneHuid Teopun quddepeHranbHbIX YpaBHEHHH;

® H3y4YCHHE OCHOBHBIX METO/IOB pPEIICHUs TUPPEPEHINATBHBIX YPABHCHUN;

e 0o0yuyeHHE CTYACHTOB CIIOCOOAM KaueCTBEHHOT'O HccienoBanus auddepeHnnanbHbIx
YPaBHEHHIA U CUCTEM, CBSI3aHHBIX C IPOCTCHITMMHU MOJICJIIMH €CTECTBO3HAHHUS, C 1ICIIHIO
MOJTYYEHHS XapaKTEPUCTHK PELICHUH 0e3 HEMOCPEeICTBEHHOTO X ITOCTPOCHUS;

e (GOopMHUpPOBAHHUE Y CTYACHTA CIOCOOHOCTH MPUMEHSITh MOJICIH, H3y4aeMbIe B Kypce, K
PCLICHUIO MPAKTUYECKUX 3a/1a4.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OEPA30OBATEJIBHOM ITIPOTPAMMBI (1a1ee
— OIl) BAKAJIABPUATA

Jucuurnnuna peamu3yeTcss B paMKax 00s3aTebHOM 4YacTh M OTHOCHTCS K €CTECTBEHHO-HAyYHOMY
MOJIYJIIO.

JUi ocBOEHMsI JMCLUILUIMHBI HEOOXOAMMBI KOMIETEHLUH, c(HOpMUPOBAaHHBIE B PAMKAaX H3YyYEHUS
CIENYIOIIMX JUCUUIUIMH: «Marematnyeckuil aHanus», «JIuHeliHas anreOpa M aHalIUTUYECKas
TEOMETPUSI.

JIMCUMIUIMHBL W/MIM TPAaKTUKH, JUISI KOTOPBIX OCBOEHHE IaHHOM AMCUUIUIMHBI HEOOXOJMMO Kak
npeamecTymomee: «BeKTOpHBIM M TEH30pHBIM aHAN3», «PyHKIHOHAIBHBIN aHanu3y», «Teopus
BEPOSTHOCTEW M MaTeMaTHYecKash CTaTHCTUKa», «YPAaBHEHUS MaTeMaTH4eCKOM (U3MKM», a Takke
OCHOBHBIX pa3esioB (PU3UKHU.

Hucnunnuna uzydaercs Ha |l kypce B 4 cemectpe.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBbTATOB OBYUEHUA 11O JTUCHUTIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUSI
OBPA3OBATEJIbHOU ITPOT'PAMMBI

B pesynprate ocBoenusi OIl OakamaBpuara oOOydYarOIIMICS JOJDKEH OBJIAJETh CICTYIOITUMU
€3yJIbTaTaMu 00y4YeHUs O JUCIHUILTUHE:

Kox HaumeHoBaHMe KOMIIETEHIIUH Koa v HauMeHOBaHUE MHAMKATOPA
KOMIIET JOCTHKEHHSI KOMIIeTeHIIUNU
eHIuH
OIIK-3 | CriocobeH NpUMEHSATh PacyeTHO- 3-OI1K-3 3HaTh OCHOBHBIE 3aKOHBI
TEOPETHYECKUE METOIBI JIJIS €CTECTBEHHOHAYYHBIX TUCIHUIUIMH B
W3y4YEHUsl CBOWCTB BEIIECTB U npodeccnoHaNbHON IeATENbHOCTH, METOIbI
MIPOIIECCOB C UX yYaCTHEM C MaTeMaTU4YeCKOro aHaJIn3a 1
WCII0JIb30BAaHUEM COBPEMEHHOM MOJEJIMPOBAHUS, TEOPETUUECKOTO U
BBIYMCIUTEIHLHON TEXHUKU AKCTIEPUMEHTAIBHOTO UCCIIEAOBAHUS
V-OIIK-3 YMeTh UCIOIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUTIIINH B
npodeccnoHaBbHON IeATEIBHOCTH,
MPUMEHSATHh METOJbl MATEMATUYECKOTO




aHaJM3a U MOJCIIMPOBAHUS, TEOPETUUECKOTO
Y DKCIIEPUMEHTAIBHOTO UCCIICIOBAHMS
B-OI1K-3 Brnaners HaBbIKaMUA
HCIIOJIB30BAHMS OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX JTUCIHIUIMH B
npodeccnoHABEHOM IeATEIBHOCTH,
MPUMEHEHHUS METOJ0B MAaTEMaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS, TEOPETUUECKOTO
1 DKCIIEPUMEHTAIILHOTO UCCIICTIOBAHMS

4. BOCIIUTATEJIbHBINA IOTEHIAAJI JIMCIATLIINHBI

5. OFbEM JUCIIAIIJIMHBI B BAYETHBIX E/IUHULIAX C YKASAHUEM KOJIMMECTBA
AKAJEMHUYECKHX YACOB, BBIIEJIEHHbIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCS C HPEITOJABATEJIEM (IIO BUJAM 3AHATUN) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Bua padorsl

KonuyecTBo yacos
Ha BUJ padoThI:

KonTakTHasi pa6oTa 00y4awIuxcs ¢ mpenoaaBaTeieM

AyauTopHbIe 3aHATHS (8ce2o) 96
B Tom umncne:
JeKyuu 32
npaKmuyecKue 3aHsamusl 48
IIpome:xxyTouHasi aTTecTanus
B Tom uncne:
Drzamen 36
CamocrosiTesbHasi padoTa 00y4alIIMXCsH
CamocrosiTesibHas padoTa 00y4aOUIMXCs 64
Bceero (uachi): 180
Bceero (3a4eTHble eIMHUIIBI): 5

6. COAEP) KAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB

W BUJ0OB YUEBHBIX 3AHATHUI

6.1. Pazoenst Oucyuniunsl u mpyooemKoCHib RO 6UOAM YUEOHBIX 3aHAMUIL (6 AKAOEMUUECKUX

yacax)

TEMbI JUCHUIIJINHBI

Henens HaumenoBanue pasaena / Buabl yueOHoli padorsl

Jlek IIp

J1ao

Bueayn | CPO

1. OcHOBHbIE IOHATHUSA TeopUn |2 2
Au(ppepeHunaabHbBIX
YPaBHEHHUIA.

11 OCHOBHBIE IOHATHUS TEOPUU 2 2
Qg depeHranbHbIX




YpaBHEHUIA.

YpaBHeHHs IEPBOro NOPsAKa.

14

14

YpaBHeHHUs IEpBOIO MOPSIKA,
pa3pelIeHHbIE OTHOCUTEIBHO
IIPOU3BOJHON. Y paBHEHUS C
pasaeNAIOIUMHACA
IIEPEMEHHBIMMU.

2.2.

VpaBHEHHUs! B OJTHBIX
muddepennmanax. Jlunelnsre
ypaBHEHUs IEPBOTO MOPSIIKA.

2.3.

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH PEIICHUS
3anaun Komm s ypaBHeHuUs
MIEPBOTO MOPsIJIKa,
Ppa3pelIeHHOTO0 OTHOCUTEIIBHO
MPOU3BOJAHOMN. Y paBHEHUS, HE
pa3pelIeHHbIE OTHOCUTEIBHO
MPOU3BOTHOM.

YpaBHeHUsI MOPsI/IKA BbIIIe
NepBOro.

10

3.1

YpaBHEHHUS TOPsIIKA BBILIE
11epBoro. JInHelHbIe ypaBHEHMS.

3.2.

OnHOpOIHBIC TMHEWHBIE
ypaBHEHHMsI TTOpsiKa N.

3.3.

OpnHoposiHBIE JIMHEWHBIE
YPaBHEHHSI C TIOCTOSTHHBIMHU
k03 hurreHTamu.

3.4.

HeonHopoansbie nuHENHbIE
ypaBHEHUS MOpsiAKa N.

Cucremsl
nugdepeHnaNbHbIX
YPABHEHMH.

4.1.

Cuctems! tudpepeHnanbHbIX
ypaBHeHui. HopmanbHbie
CUCTEMBI. JINHENHbBIE CUCTEMBI
nuddepeHImaTbHBIX
YpaBHEHHUIA.

4.2.

Pemenne oTHOpOIHBIX
JIMHENHBIX CUCTEM.
HeonHopoausie cuctemst.-

KpaesBble 3agauu ni1s
JINHEHHBIX YPABHEHUI
BTOPOI0 NMOPsAKA.

5.1.

[TocTaHOBKA KpaeBbIX 3a7ad.
Pazpemmmocts HEOAHOPOHBIX
KpaeBbIX 3a]1a4.

5.2.

OnHoponHbIE KpaeBble
3amaun. Penienue ypaBHeHUH
IIpY IOMOIIY PSIIOB.

YcroiunBocThb peleHni
auQpdepeHuHaNbHbIX




YPaBHEHHUil.

6.1. [TonsiTue ycroitunBoctu (1o 2 3 4
JIsmyHOBY).
Touku moxos.

6.2. Hccnenosanue Ha 2 3 4

YCTOHYHMBOCTH IO [IEPBOMY
npubmkenuto. [psmoit
(BTOpoOit) meTon JIsimyHOBA.

7. YpaBHeHUsI ¢ YACTHBIMH 6 6 8
NPOU3BOHLIMH NEPBOIO I10-
psiaKa.

7.1. VYpaBHEHUS C YaCTHBIMU 3 3 4
MIPOU3BOAHBIMU [IEPBOTO
nopsaka. JInHerHwie
ypaBHeHus. Pemenue
KBa3UJINHEHWHBIX YPABHEHHUN.

7.2. Pemenue 3agauu Komu gis 3 3 4
KBa3WJIMHENHBIX YPABHEHUMN.
Bcero: 32 48 64

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsi, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnasn konmaxmuas paboma, CPO — camocmosamenvras paboma.

6.2. Cooeporcanue oucyuniunsvl, CMpyKmypuposannoe no pazoeiam (memam)

Jlexyuonmuwiii Kypc

HaumenoBanue pasneia Conepxanue

Ne /TeMBbl I CHUIITHHBI

1. OCHOBHBIC NOHATHS TeOPHHU TH(PPepeHIIHATBLHBIX YPABHEHU .

1.1. |OcHOBHbBIE TOHATHS OcHoBHble mOHsATHA. [Ipumepsl. Jlumepamypa: [1, 2,
reopun 1uddepeHIu- 3].

QJIBHBIX YPAaBHEHUM.

2. YpaBHeHHsI IEPBOI0 NMOPSAKA.

2.1. |[YpaBHeHUs epBOro 'YpaBHEHHUS IEPBOTO MOPAAKA, PA3PEILICHHBIE OTHOCUTEIBHO
[TOPSIAKA, Pa3pelIeHHbIe  [IPOM3BOAHON. VX reoMerpuyeckas HHTepIpeTanus. Y paBHEHUS C
OTHOCHUTEIILHO pa3IeAOIUMHUCS IEPEMEHHBIMU. Y PaBHEHUS, IIPUBOIALIUECS K
[TPOM3BOJHON. YPAaBHEHHsI [ypPaBHEHUSAM C Pa3JCILIIOIUMUCA IEPEMEHHBIMU. Jlumepamypa:
C pa3AeTSIONIMUCS [1, 2, 3].

[IEpPEMEHHBIMU.

2.2.  |YpaBHEHUS B OJHBIX 'YpaBHeHUs B onHbIX Auddepennnanax. MHTerpupyromui
i pepeHnmanax. MHOXUTENb. JINHEHHbIE ypaBHEHMS IEPBOrO Nopsaaka. Meron
UInHeliHble ypaBHEHUS BapualMy POU3BOJIBHOM MOCTOSHHOM. Jlumepamypa. [1, 2, 3].

TICPBOro MopsaaKa.




2.3.

11 CIMHCTBCHHOCTH

ypaBHEHUS [EPBOTO
[OpsIKa, pa3peIIeHHOTO
OTHOCUTEILHO
[MPOU3BOJHOMN. Y paBHEHUS,
HEe pa3pelIeHHbIe

Teopema o cymecrBoBanuu [[eopeMa o CyIeCTBOBAaHUH U €IMHCTBEHHOCTH PELICHHUS 331a4U

[PCIICHUSA 3aJa4u Komm JIA0THOCHUTCIIBHO HpOI/I3BOI[HOI\/'I. YPaBHeHI/IH, HE pa3spClICHHbIC

Komm 1151 ypaBHEHMsI IEPBOTO MOPSIIKA, Pa3peILIEHHOTO

OTHOCUTEJILHO ITPOU3BOAHOM.
Oco6bie Touku. OcoOble pemmenus. Jlumepamypa: [1, 2,

3].

OTHOCHUTEIIbHO
[IPOU3BOIHOM.

3. YpaBHeHMs IOPsIAKA BbILIE IEPBOro.

3.1. |[YpaBHeHUs MOpsIKa BhILIE |YpaBHEHUS MMOPSKA BhIIIE TEPBOro. TeopeMa o CyIecTBOBaHUU
repBoro. JIu- HeliHbie M €JUHCTBEHHOCTH pelieHus 3anaun Komm 1uist ypaBHeHus,
YPaBHEHUS. [Pa3pELIEHHOT0 OTHOCUTEIBHO CTapLIeh MPOU3BOAHON. JIMHENHbIE

ypaBHeHus. O011I1e CBOCTBA TMHEHHBIX YPaBHEHUH.
Vlumepamypa: [1, 2,
3].

3.2.  |OmHOpOAHBIC MHHEH- HbIe |OIHOPOIHBIC TMHEHHBIC YpaBHEHUS TIopsiaka N. OnpeneanTens

ypaBHEHUs 1o- psiaka N.  [Bponckoro. @yHnaMeHTallbHas cucteMa pemieHuii. Ooiee
pemenne. @opmyna Octporpaackoro-JInyswins. Jlumepamypa:
[1,2,3].

3.3. OHOPO/IHBIE THHEWHBIE OHOpOHBIC TUHEHHBIC YPABHEHUS C TOCTOSTHHBIMU
YPABHEHHU € 110 kodhduienramu. Merox Ditnepa. OO1uee penieHue
CTOAHHBIMU OJIHOPOJHOTO YPABHEHHSI C IIOCTOSTHHBIMU KOA(PUITHCHTAMHU.
Koa(hpuImeHTaMu.

Jlumepamypa: [1, 2, 3].

3.4. |Heomnoponuele — nu- HeonmHopoanble nWHEHHBIE ypaBHeHHs mopsjaka N. OOrmiee
HEWHBIE  ypaBHEHUS pelIeHre HEOAHOPOJHOI0 ypaBHEHHs. Merox Bapuanuu
nopsiaka n. MPOU3BOJILHBIX TOCTOSTHHBIX. DyHK1Ms Komm.

Jlumepamypa: [1, 2, 3].

4. Cucrembl nudpepeHunaJIbLHbIX yPABHCHH .

4.1. |Cucremsl Cucremsl nuddepeHnnanbHbIX ypaBHeHU. HopmanbHbie
muddepeHIaTbHBIX cuctemsbl. Teopema 0 CyleCTBOBAaHUM U €IMHCTBEHHOCTH
ypaBHeHuii. HopmanbHble |pemenus 3agaun Komm i HopMaabHOW cucTeMsl. JInHelHble
cucrteMsl. JInunelinbe cucTeMbl U PepeHInanbHbIX
CHucre- ypaBHeHuii. OO1Ire CBOMCTBA TMHEWHBIX CUCTEM. JIu-

MBI i depeHmans- HoIX |mepamypa: [1, 2, 3].
YPaBHEHUM.

4.2. |Pemenue ogHOPOIHBIX Pemienne oqHOPOHBIX JIMHEHHBIX cucTeM. DyHIaMEH- TaJlbHAs
JINHEMHBIX CUCTEM. cucreMa peuieHuid. Onpenenurens BpoHckoro. Pemenue
Heongnopoanbie cu- CTEMBL.|OTHOPOAHBIX CUCTEM C TIOCTOSTHHBIMU KO3(- (hUIeHTaMHU.

Heonnoponnsie cucteMbl. MeTon Bapra- MU IPOU3BOJIBHBIX
oCcTOsIHHBIX. Matpurna Komm.
Jlumepamypa: [1, 2, 3].

5. KpaesBble 3a1a4u 111 JIUHEHHBIX YPABHEHUI BTOPOT0 MOPSIAKA.

5.1. [|IlocTtaHoBka KkpaeBbix |KpaeBble 3a1aum 111 IMHEHHBIX YPABHEHU BTOPOTO MOPSIIKA.

3amad.  Paspemmmocts
HEOJHOPOJHBIX Kpae-
BBIX 33/1a4.

ITocTtanoBka KpacCBbIX 3aJiay. Pa3peI_HI/IMOCTL HCOAHOPOIHBIX

KpaeBbix 3a1a4u. Oynkius ['puna, e€ coiicTa. Jlumepamypa: [1,
2,4].




JUTSL KBa3WJIMHEHHBIX
YpaBHEHHUIA.

5.2. OnHOpOIHBIE KPaeBbIE Onnopopanbie kKpaeBbie 3aaaun. COOCTBEHHBIC 3HAUCHUS U
3amauu. Pemenue coOCTBEeHHBIE (DYHKIIMH, MX CBOWCTBA. Perienne ypaBHeHuil npu
YpaBHEHUH MIPH MO- OMOIIH pI0B. Jlumepamypa: [1, 2,

MOIITH PSIJIOB. 4].

6. YcroitunBocTh pemieHuit AupepeHuaIbLHbIX YPABHEHH .

6.1. |llonsarue ycroitunBoctu  |IloHsTHe ycToiunBoctH (1o JIsSmyHOBY). ACUMITOTHYECKAs
(no JIsimynoBy). Touku yCTOMYMBOCTh. ToukH 1okos. [Ipocreiiire TuIbl TOYEK MOKOS HA|
TTOKOSI. wiockoctu. Jlumepamypa: [1, 2,

4].

6.2. |HUccnenoBanue Ha HccnenoBanue Ha YCTOHYMBOCTD 110 MIEPBOMY MPHOIH- KEHHIO.
YCTOMYUBOCTH IO TIEP- [Ipsimoit (BTOpoii) meton JlsmynoBa. Teopembr JlsamyHoBa u
BOMY IPUOJIHKECHUIO. Yeraesa. Jlumepamypa: [1, 2, 4].

[Ipsimoii (BTOpOI) Me- TOT
JIamyHoBa.

7. YpaBHeHHsI ¢ YAaCTHBIMH NPOU3BOJIHBIMM IIEPBOr0 MOPSIKA.

7.1. |YpaBHEHHUs C YACTHBIMU | YpaBHEHMS C YaCTHBIMU IIPOU3BOJHBIMU IIEPBOTO MOPSAKA.
MIPOU3BOIHBIMU TIepBOro  |JIMHeilHbIe ypaBHeHUs. XapakTepuctudeckas cucrema. Oomiee
nopsiaka. JIunennsie pelLIeHne JIMHERHOTO ypaBHEeHUs. Pe- 1IeHne KBa3uaInHenHbIX
YpPaBHEHUS. ypaBHeHwui. JTumepamypa: [1,

Pemenue kBazunmHenHbix |2, 4].
YpPaBHEHHUIA.
7.2. |Pemenwue 3amaun Komm Pemenune 3amaun Komm i KBa3WJIMHEMHBIX YpaBHEHUH C

YACTHBIMH IIPOU3BOJHBIMU ITIEPBOTO IMOPSIKA.
PaspeiBHbIe perienus. Jlumepamypa: [1, 2, 4].

HpakmuquKue/cemuHapCKue 3AHAMUA

HaumenoBanue pa3s- Copep:xanue

Ne esa /TeMbl THCIH-

TJIMHBI
OcHOBHBIE NOHATHSA TeOPUH AU (P PepeHINATBLHBIX YPABHEHUI.

1.1. |OcHOBHBIE IOHATHS 3anaun, npuBoadIue K AU depeHINaTbHbIM YPABHEHUSIM.
TEOpUHU I'eomerpuueckass WHTEpHIpeTalns YpPaBHEHUN IIEPBOIO
mddepeHranbHbIX MOPSAKA.

YPAaBHEHUM.

2. YpaBHeHHus NePBOro MOPSAKA.

2.1. |YpaBHeHHs IEpBOroO YpaBHeHHUs ¢ pa3AeIAIOIUMUCS [IEPEMEHHBIMU U IIPU-
MOPAJIKA, PA3PEIICHHBIE  |BOASILUECS K HUM.

OTHOCHUTEIILHO
MIPOU3BOJHON. YpaBHEHUS
C pasHeISIOIUMUCS
IIEPEMEHHBIMHU.

2.2. |YpaBHEHHS B IIOJIHBIX VYpaBHeHus B noyHbIX quddepennnanax. Marerpupyromuit
nuddepeHnmanax. MHOXUTENb. JINHENHbIE YpaBHEHHSI IEPBOTO MOPSIAKA U
JInnelnHble ypaBHEHUS NPUBOJAIINECSA K HUM.

IIEPBOTO MOPSIJIKA.




2.3.

Teopema o CyliecTBOBaHUH
Y €IMHCTBEHHOCTHU
pemienus 3anaun Ko
JUIsl ypaBHEHUSI TIEPBOTO
MOPAIKA, Pa3PEIICHHOTO
OTHOCHUTEIIBHO
MPOU3BOAHOMN. Y paBHEHUS,
HE pa3pelIeHHbIE
OTHOCHUTEIEHO
IIPOU3BOHOM.

YpaBHeHUs1, HE pa3pelIeHHbIE OTHOCUTEIBHO MPOU3- BOJIHOM.

YPaBHe}II/Iﬂ nmopsiika BbIlI€ MEPBOro.

YpaBHeHus opsaKa
BBILIE MEPBOTO. JIn-
HEHHbIC YPABHECHUSL.

ypaBHeHI/IH NopAdKa BbILIC IIEPBOr0, JOIMYCKAOIME ITOHUKCHUC
opsaKa.

3.2.

OnHoOpoaHBIC TUHEN- HBIE
ypaBHEHHUS T10- psKa N.

OnHOpOHBIE INHEHHBIE YPABHEHUS C IEPEMEHHBIMU
koapdunuentamu. ®opmyna Octporpaackoro- JinyBuis.

3.3.

OnHOpOAHBIC TUHEHHBIE
YPaBHEHHUS C TIOCTOSTHHBIMH
koadpurmeHTamu

OnHOpOIHBIE TMHEHHbIE YPABHEHUS C TIOCTOSIHHBIMU
kodpunmrentamu. Metox Ditnepa.

3.4.

Heonunopoanseie mu-
HEHHBIC YpaBHEHHUS
nopsaka n.

Heonnoponnsle inHelHbIE YpaBHEHHs. MeTo1 Bapua- M1
IIPOU3BOJIbHBIX ITOCTOSIHHBIX.

4. Cuc

TeMbl (P PepeHnATbHBIX YPABHEHH .

4.1.

Cuctemsl tuddepen-
LAAJIBHBIX YPaBHEHHM.
HopmanbHsbie cucte- Mbl.
JIunelinble cucre-

MBI T epeHIaib- HbIX
YpaBHEHUM.

4.2.

Pemenue oqHOpOIHBIX
JIMHEUHBIX CUCTEM.

HeOI[HOpO,I[HLIC CHU- CTCMBbI.

OaHOpOJHBIE M HEOTHOPOIHBIE TUHEHHBIE CUCTEMBI C
MIOCTOSIHHBIMU KO3 (pUlleHTaMu.

Kpaesbie 3axaun niis
JIMHEHHBIX YPABHEHU I
BTOPOIo NOpPsAKA.

5.1

[TocTanoBka KpaeBBbIX
3amad.  Paspemmmocts
HEOJIHOPOJHBIX Kpae-
BBIX 3aJ1a4.

Pemrenne xpaesbix 3aga4. @ynknus I puna.

5.2

OnHOpoAHBIE KPAEBBIE
3aga4u. Pemenune
YpaBHEHUH IIPH MO-
MOIIU PSAIOB.

Pemrenne 3amay Ha cOOCTBEHHBIE 3HAYECHUS.

YceroitunBOCTH peleHu it
auddepeHunaIbHbIX

YPABHEHMHIA.




6.1

[TonsiTue ycToitunBo- cTH
(no JIsmyHOBY).
Touku MOKOSI.

VYcroitunBocTh pemenunit. MiccienoBanre Ha yCTOWYH- BOCTh
MIPOCTEUIINX TOYEK ITOKOS.

6.2

Hccnenosanue Ha
YCTOWYUBOCTS I10 IIep-
BOMY IPUOJIMKEHUIO.

[Ipsimoti (BTOpOIt) Me- TOJ
Jlsanynosa.

HccnenoBanue Ha yCTOHYMBOCTD 110 IEPBOMY MPUOIIU- KEHHUIO.
[Ipssmoit meton JIsnynosa. Kpurepuii ['ypBu- na.

YpaBHeHHs ¢ YACTHBIMU
NPOU3BOIHBIMY MIEPBOI0O
NopsiAKA.

7.1.

YpaBHEHUSI C YACTHBI- MU
MPOU3BOJHBIMU IIEPBOTO
nopsiaka. JIu- HeitHbie
YpPaBHEHUS.

Pemenue kBa3umHel- HbIX

YPaBHEHU.

Pemenue nuHENHHBIX U KBa3WJIMHEHHBIX YPABHEHUN C YACTHBIMU
MIPOU3BOIHBIMH IIEPBOTO MOPSAKA.

7.2.

Pemenue 3agaun Ko-
I JJ11 KBB.3PIJII/IHGI>1' HBIX

YpaBHEHUH.

3amaua Komm m1y1st ypaBHEHUI ¢ YaCTHBIMH MPOU3BO/I- HBIMHU
IIEPBOro MOPSAKA.

7. HEPEYEHb YYEBHO-METO/JUYECKOI'O OBECIIEYUEHUA JJ151
CAMOCTOSTEJBHOM PABOTHI OBYYAIOLIMUXCS MO JUCHUILINHE
Anmaes P.X., CnecapeB A.I'. Psanbr u uaterpaisl @ypee. YaeOHOE TOCOOHE 11O Kypey
«MareMaTH4eCKHi aHaIu3» Uit CTYIEHTOB BTOoporo kypca. O6uunck, MATD, 2015. - 44c.

8. POH/J OHEHOYHBIX CPEACTB U1 IPOBEJEHM ST TEKYIIEA U
IMPOMEXYTOYHOU ATTECTALIUU OBYYAIOILIIUXCHA 11O JTUCHUTIJIMHE

8.1. CBs13b Mexkay popMUpyeMbIMH KOMIIETEHIIUSIMHU M (OpMaMU KOHTPOJISI HX OCBOEHUS

Ne KonTposmpyembie pa3aesibl HNuaukarop nocTu:keHus HaumenoBanue
n/n (TeMbI) IMCHUTLIHHBI KOMIIETeHIIUH OLIEHOYHOI0 CpeAcTBa
TeKyLlel u
NMPOMEKYTOYHOM
aTTecTaluu
Texymas arrecranus, 4 cemectp

1. OcCHOBHBIC NIOHATHS TEOPUH OIIK-3 KonTponbnas pabora 1,
Au(ppepeHnanbHBIX 3a4€T
YPABHEHHH.

2. YpaBHeHust nepporo nopsinka. |OIIK-3 KonTtponbhas padora 1,

3a4€T

3. YpaBHeHusI MOPSIIKA BbILIE OIIK-3 KonTtponsHast pabdora 2,
MEePBOro. 3a4€ET

4. Cucrempl iuddpepennnanbupix |OITK-3 KonTposabnas pabora 2,
YPaBHEHHI. 3a4€T

5. KpaeBbie 3axauu s OIIK-3 DK3aMeH
JIMHEHHBIX YPABHEHUI BTOPOIo
nopsiaAKa.

6. Y cToHYNBOCTD pelieHn i OIIK-3 OK3aMeH
auddepeHunaIbHBIX
YPaBHEHHUH.




7. YpaBHeHHsi ¢ YaCTHBIMHU OIIK-3 DK3aMeH
NPOU3BOJHBIMU  MEPBOro
MOPSIIKA.

HpOMe)KyTO‘lHaﬂ arrecranmi, 4 ceMecTp

| DK3amen

|OIK-3

8.2. TunoBble KOHTPOJIbHBbIE 32/IAHUS UJIH HHbIE MATEPHAJIbl, HE00X0AMMbIE 1JIf1 OLEHKHU
3HAHUWI, YMEHM M HABBIKOB, XapaKTEePHU3YIOIIUX 3TAaNbl ()OPMUPOBAHUA KOMIIETEHIIUIT

@OoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeYyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4ueHHs] (KOMIETEHIMA W MX MHIWKATOPOB) MOCPEICTBOM MEPOIPUSTUI TEKylled u
IIPOMEXKYTOUHOM aTTECTAllU 110 IUCLUIUIMHE.

OHeHO‘lHBIe Cpe€acTBa IMMpUBEACHEI B HpI/IJ'IO)KeHI/II/I «(DOHI[ OLICHOYHBIX CPEACTB».

8.3. MeTonnueckne mMaTepualibl, Onpeae/siomye MNpoueaypbl OLEHMBAHUS 3HAHWI, YMEHHIA,
HABBIKOB M (MJIM) ONbITA [IeATEJIbHOCTH,

KOMIIEeTeHIM A

XapaKkTepu3ymoIMX 3Tanbl

(¢popmupoBanusn

— MHroropas arrecTtauus IO JUCIUIIIMHE SBIISICTCS HHTCIrpaJIbHBIM I10KAa3aTCJIEM KadCCTBa

TEOPETUYECKUX M MPAKTUYECKMX 3HAHWN M HABBIKOB OOYYAlOMIMXCS MO AMCHMUILIUHE U
CKJIaJIBIBACTCSI U3 OIICHOK, IMOJIYYEHHBIX B XO/I€ TEKYIIeH U IPOMEXYTOYHON aTTeCTallu.
Tekymiass arrectanusi B CEMECTpe IMPOBOIUTCS C IIENIbI0 OOECIeUeHUs CBOEBPEMEHHOM
o0paTHON CBS3M, U1 KOPPEKUMU OOydYeHHUs, aKTUBU3AIMU CaMOCTOSITEIbHOW pabOThI
o0yyJarouuxcs.

[IpomexyTouHass aTTecTanus NpeaHa3HadeHa [Uis OOBEKTUBHOIO TOATBEPKIACHUS U
OIICHUBAHMS JIOCTHUTHYTBIX pE3yJIbTaTOB OOyYEHHUs IIOCIIe 3aBEepIICHHs H3y4eHUs
JUCITUTUTAHEI.

Texyias aTTecTalys OCyIIECTBISIETCS /1Ba Pa3a B CEMECT:

o koHTtposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3J€KTPOHHYIO BEJJOMOCTh HE
no3aHee 8 Hexenu ydeOHOro cemecrpa. Bxirodaer B ceOsl OLEHKY MEpONpUATUI
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSATENbHOM paboThl 00ydaromerocs mno
pasnenam/TeMaM y4eOHOW TUCHUTUIMHEL ¢ 1 Mo 8 Henemnto yueOHoro cemectpa.

o koHTposbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3J€KTPOHHYIO BEJJOMOCTh HE
no3aHee 16 Henenu yuyeOHOro cemectpa. Bxitouaer B ceOsl OLIEHKY MepONpUSTHIl
TEKYILLEro KOHTPOJIS ayJIUTOPHON M caMOCTOATENbHON paboThl 00ydaromerocs mo
pasnenam/TeMaM y4eOHOU TUCIUIIIMHEL ¢ 9 1o 16 Henmemto yueOHOTo ceMecTpa.

Pe3ynbrarhl Tekyiied W MpOMEXYTOYHOW aTTeCTallud TOJABOASTCS MO IIKane OalibHO-

PEUTHUHTOBOM CUCTEMBI.

JTan peliTUHIOBOM cUCTEMBbI / Hepeasn bana
OueHovHoe cpeaCTBO MuHmym Makcivym
Texyimasi arrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa

KonTpoJsbHas Touka Ne 1 7-8 18 (60% ot 30) 30
KonTponbras padora Nel 8 18 30
UJ13 Nel 8

KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Konrponbnas pabora Ne2 16 17 30
UJ13 Ne2 16

IIpoMe:kyTOUHasl aTTECTALUSA - 24 — (60% 40) 40
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3ayér - 25 40

Buer mis 3auéra - 25 40
HUTOI'O no aucuuninxe 60 100

* - MUHUMAJIbHOE KOJIMYECTBO OAJLIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJMYESCTBO OAJIOB, HAOpaHHOE
0o0ydJarmuMcsi, TP KOTOPOM OIIEHOYHOE CPEACTBO 3aCUMUTHIBACTCS, B MPOTUBHOM ClIydae
00yJarOIIUICS JTOJDKEH JIMKBUIUPOBATH MOSBUBIIYIOCS aKaJIEMUYECKYIO 3aJI0JDKEHHOCTD 110 TEKYIIeH
WM TIPOMEXKYTOYHOH arTecTanui. MUHUMaThbHOE KOJIMYECTBO OAIIIOB 32 TEKYIIYIO aTTECTAIHIO, B T.U.
OTJICIIbHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOYHYIO aTrTecTaluio cocrtabiser 60% ot
COOTBETCTBYIOIIUX MAaKCUMAIBHBIX OAJIIOB.

8.4. llIkana onenkn o0pa3oBaTeIbHbBIX JOCTHKECHUI

Wrorosas arrectamus o AUCHUILTUHE ornleHuBaeTcs Mo 100-0aymbHOM MIKalle W TPeICTaBIISICT
cymMMmy OamoB, 3apa0OTaHHBIX OOYYAIOUIMMCS MPHU BHIIOJHEHUM 3aJaHU B paMKax TeKylled u
MIPOMEKYTOUYHOM aTTECTALNKU

Cymma Ouenka no 4-x 6annivHoil wikane Ouenka | Tpebosanus K ypoeHio océoenusn
oannoe ECTS | yuebnoii oucyunnunot

O1eHKa «OTIIMYHOY BBICTABIIAETCS
oOyuarolemMycs, €Clid OH IITyOOKO
¥ TIPOYHO YCBOWJI IIPOTPAMMHBIN
MaTepHal, UCUEePIbIBAIOLIE,
MOCJIEIOBATENBHO, YETKO U
JIOTHUYECKU CTPOMHO €ro U3Jiaraer,
YMEET TECHO YBSI3bIBATH TEOPHIO C
IPAKTUKOH, UCIIOJIb3YET B OTBETE
Marepuail MOHOTpaduiecKoit
JUTEPaTyphl

90-100 5- «omauunoy/ «3aumeno» A

85-89 B Or1reHKa «XO0pOIII0» BBICTABISIETCS
o0yyaromemycs, eciii OH TBEPIO

4 - «xopowiorn/ 3HAeT MaTepuai, FPaMOTHO U 10

«3aumeHoy CYIIECTBY M3JIaraer ero, He

75-84 C JIOITyCKast CYIECTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOIIPOC

70--74

D OreHKa «yTOBIECTBOPUTEIHLHOY
BBICTABJISIETCS 00yYaromeMycs,
€CJIM OH MMEeET 3HaHHS TOJIBKO
OCHOBHOT'O MaTepuaia, HO He

3 - «yoosnemeopumenvHo»/ YCBOWMJI €r0 JieTaleil, JomycKaer
60-64 «3a4meHo» E HETOYHOCTH, HEJIOCTATOYHO
npaBUIIbHBIE HOPMYITUPOBKH,
HapyLIEHUs JIOTHYECKON
MIOCJICZI0BATEIBHOCTH B U3JIOKEHUN
NpOrpaMMHOT0 MaTepuaa

65-69

O1eHKa «HeyA0BIETBOPUTEIBHO
BBICTABJISIETCS 00yJaIOmMEeMycCs,
KOTOPBIN HE 3HAET 3HAUUTEIBHON
F YaCTH IMPOrPaMMHOr0 MaTepHuaa,
JIONYCKAET CYILIECTBEHHbIE
ommOku. Kak nmpaBuio, oreHka
«HEYJOBJIETBOPUTEIHLHO» CTABUTCS

2 - «HEY008IemMBOPUMENLHOY/
«He 3aUmeHO»

0-59
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00y4arolmmMcsi, KOTOpbIE HE MOTYT
MIPOJOIDKUTH 00yueHue 6e3
JIOTIOJIHUTEIIbHBIX 3aHATUHI 1O
COOTBETCTBYIOIIEH JUCLMUIUINHE

9. IEPEYEHDb O(;HOBHOI71 1 JOIOJHUTEJIBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM JJ1s1 OCBOEHU S JUCHUILINHBI

@) OCHOBHAA YyueOHaa numepamypa:

1. JJemunouu, b. I1. Uncnennsie MeToas! ananusa. [pubmmkenne GyHkuii, auddepeHnuanbHble
Y MHTETpaJibHbIC ypaBHEHUS : yueOHoe nmocooue / b. I1. Jlemunosuu, U. A. Mapown, D. 3. lllyBanosa.
— 5-e m3x., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 400 c. — ISBN 978-5-8114-0799-6. —
Texcr:  osnexktponHsiii /  Jlamb  :  3lEKTpOHHO-OMONMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/210437

2. Epemenko, C. I1. Jlupdepennmansuple ¥ MHTErpalbHble ypaBHeHus : yueObHoe nocobdue / C. II.
Epemenko, E. C. Kanununa, A. B. CaiidynunoBa ; non obmei pemakiueit O. H. UnmxukoBa. —
Canxkr-IlerepOypr : CIIOY I'TIC MYC Poccun, 2019. — 224 c. — Tekcer : anexkrponnsiii // Jlansb :
aJIeKTpOHHO-O0nOmoreynas cucrema. — URL.: https://e.lanbook.com/book/453812

3. Tuxonos A.H., Bacunbesa A.B., Ceemnukos A.I'. Jlupdepenunansusie ypapaenus. M.:Hayka,
1998. (5 7k3.); M.:Hayka, 1985. (5 sk3.); M.:Hayka, 1980. (5 3k3.)

4. ®unmunmos A.®. Beenenue B reopuro nudpepeHnranbHbIX ypapHeHuit: Yueonuk. M.: Exuropuan
YPCC, 2004. (400 3k3.)

5. Bypooun A.B. Jlupdepenunanbuple ypaBHeHus. KoHCIEKT lekuumii mo kypcy «Bbic- mias
matemarukay. Y. 1. Ooamnack: MATD, 2003. (200 3k3.)

6. Bypobun A.B. Juddepenunansubie ypapHeHus. KoHCIEeKT Nekuuii mo kypcy «Bbic- mas
Matematukay. Y. 2. O6uunck: AT, 2007. (50 3k3.)

7. ®wmnmos A.®. C6opHuK 3amad 1o auddepeHIHaTbHbIM ypaBHEHHAM. MockBa- MoxeBck:
«PerynspHas u xaotuueckas AuHamuka», 2005. (3 sk3.); M.: Hayka, 1992. (500 »k3.)

8. Bypobun A.B. MeTonudeckue yKa3aHMs K BHIIOJHEHHIO JOMANIHETO 3aJaHUs [0 KypCy
«Auddepenumansusie ypaBHeHUs». O0HUHCK: MATO, 2002. (150 3K3.)

0) OononnumenvHasn yueonas 1umepamypa:

9.luddepennnanbHble 1 MHTErpaJIbHBIE YpaBHEHUS, BApUALIMOHHOE UCUHMCIIEHHUE B IpUMepax U
3amavax : yueoHoe nmocodbue / A. b. Bacunnena, I'. H. Measenes, H. A. Tuxonos, T. A.
Ypasrunpauna. — 2-e uza. — Mocksa : @PU3MATIINUT, 2005. — 432 ¢. — ISBN 5-9221-0628-. —
Tekcr : anexTponHsii // Jlanb : aeKTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/59405

10. Ilerposckmii W.I". JIekuu 1o Teopru 0OBIKHOBEHHBIX TU(GEpEeHIHATBHBIX YpaBHE- HHUM.
M.: Hayka, 1970.

11. Tontpsrun JI.C. O6sikHOBeHHBIE nrddepeHnranbabie ypaBHeHus. M.: Hayka, 1970.

12.  Oascromsi JI.O. Iuddepenunanbabie ypaBHEHHS U BapUalMOHHOE UCUUCIIeHUe. — M.:
Hayxka, 1969.

13. Bnscromsi JI.O. Auddepenunansusie ypasHenus. M.: Kom Kuawura, 2006.

14. Camoiinenko A.M., Kpusomest C.A., Ilepectiok H.A. luddepenunansupie ypaB- HEHUS:
npuMepsl 1 3a1aun. M.: Beiciias mkona, 1989.

10. TIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
CETU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJNUMBbIX J1JI51
OCBOEHMs JNCHHUIIVINHBI

1. http://math.phys.msu.ru/Education/General_courses/Differential_equations/ show_page
(MeTognyeckue Marepuanabl Kadeapbl MaTeMaTuku ¢usudeckoro dakyiab- Tteta MI'Y mo kypcy
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https://e.lanbook.com/book/210437
http://math.phys.msu.ru/Education/General_courses/Differential_equations/

«duddepennmanbupie ypaBHEHUS»)

2. http://math.phys.msu.ru/data/57/lekcii.pdf (MI'Y, cemecTpoBblii Kypc €Kil 110 TEOpHH
nuddepeHIAIbHBIX YPAaBHEHUM IS CTYJACHTOB (U3HYECKOro (haKyIbTeTa)

3. http://detc.usu.ru/courses/cmath0011/index.html (3.B.Buosuna, B.I'.Ilumenos, Ypambckuii I'Y,
UHTEpHET-y4eOHuK 1o Teopun auddepenunansueix ypasuenuit LITO)

3. http://leqworld.ipmnet.ru/ru/solutions/ode.htm (MexayHapoaHbIii Hay4HO- 00pa30BaTEIbHBINA CAaWT
EqWorld, o6bikHOBeHHBIC MU depeHIInaTbHbIC YPaBHCHNU)

4. http://www.edudic.ru/bes/19049/ (Duiukone 1nuecKuii cioBaps, “nuddepeninansHoe ypaBHeHHe”)
7. http: //lwww. exponenta.ru/educat/class/courses/student/ode/examples. asp (mpumepsl perieHus
TUIOBBIX 33J]a4Kypca TEOPHH OOBIKHOBCHHBIX JU(QepeHIMaIbHbBIX YpaBHEHHH B  cpele
MaTemarnueckux nmaketoB Mathcad u Mathematica)

11. METOJAWYECKHUE YKA3AHUS JUIS OB YUAIOIAXCS IO OCBOEHUIO
TACIHATLITAHBI

Jleknun.

[Tpu M3y4YeHUH AUCUUIUIMHBI HEOOXOAUMO KOHCIEKTHPOBATH JIEKIMH, KPATKO 3alKChIBasi OCHOBHbIE
onpezeneHusi, GOpMyIUpPOBKA TEOPEM M OCHOBHBIE IMYHKTHl HMX JOKa3aTeNbCTB. [[1s moHMMaHus
MaTepuaia JIEKIMi U ero KaueCTBEHHOTO0 YCBOCHHS PEKOMEHIYeTCs 3a JIeHb A0 CIEIYIOIIeH JeKIUU
OpPOYUTATh W TIOBTOPUTH MaTepuaid IO KOHCHEKTy. B cllydae BO3HHUKIIHUX BOIPOCOB H3YYUTh
TEOPETUUECKHI MaTepuai o y4eOHUKY TUOO0 MOTyYUTh KOHCYIbTALMIO y TpernoaaBares. XKenareabHo
JIOTIOTHATEIFHO MPOYUTHIBATH MAaTEPHAIT 10 PEKOMEHIOBAHHBIM YICOHUKAM.

I[IpakTHyeckne 3aHATHSA.

[Ipu moaroToBKe K MPAKTUUECKUM 3aHSATHUSAM HAJ0 MPOUYUTATh TEOPETUUYECKUN MaTepHall MO TeMe U
MPOCMOTPETh MaTepHaNbl MPEABIAYIIET0 CEMHUHApa M TOJBKO IMOTOM MPHUCTYNATh K BBITOJHEHHUIO
JIOMAIITHETo 3a1aHus. Ha mpakTuueckux 3aHsATHSX aKTUBHO y4acTBOBAaTh B pa0OTe TPYIIIbI, B CIydae
HEBBITIOJIHEHUS OTJIEIBHBIX 3a/IaHUN 3a/1aBaTh BOMPOCHI MPETIOAaBaTENIO.

KonTposbHnas padora.

[Ipu moaroToBke K KOHTPOJBbHOW HEOOXOJIMMO MOBTOPUTH TEOPETHUECKUN MaTepual IO JIEKIUsIM U
y4eOHHMKaM, TPOCMOTPETh TUITMYHBIC 33/1a4U TI0 TEME, KOTOPhIC PEIIAIUCh HA 3aHATUAX U B IOMAITHUX
3a/IaHUSIX, PEIINTH HECKOJIBKO 3aJ1a4 110 TeMe U3 COOpHUKA MHANBUAYanbHbIX 3aganHuil (Ky3ueros[4]).

3auér.

[Ipu moAroToBKE K 3a4€Ty HEOOXOIUMO M3YUYHUTh TCOPETUUYECKUN MaTepuaj, KOTOPHI BEIHOCUTCS Ha
3a4€T, MO KOHCIEKTY JieKuui. Jlyisg Jydiiero mOHMMaHUsl WM B CIy4ya€ BO3HUKHOBEHHUSI BOIPOCOB
o0paTHThCSI K PEKOMEHIyeMbIM ydeOHukam wiu WHTepHeT-pecypcam. Ha KoHCympTanusx akTHBHO
BBISICHATH BO3HUKIIKE BOINPOCHL. 3au€T ABISIETCSI UTOTOBOM aTTeCTallMell MO MPEaMETy 3a CEMECTp,
MO3TOMY OH TpeOyeT CUCTEeMAaTHU3aI[H BCETO JEKIIMOHHOTO U MPAaKTHUYECKOro Marepuana. CoBepIIeHHO
HEOOXOUMO Il TIOJTOTOBKM K 9K3aMEeHY BIYMYUBO W BHUMATEIHHO BHITIOJHUTH WHIUBUAYAITbHOE
JIOMalIHee 3aJjaHue. 3a/1auu 10 TUITY 3TOT0 3aJlaHUsl 4YacTO BCTpEYaroTCsa Ha dKk3ameHe. i ycnenHoi
chauu 3a4€ra Tpedyercs cucTtemMaThueckas paboTa B ceMecTpe, akTUBHAsI CaMOCTOsITENIbHAs paboTa ¢

yuyeOHUKaMu uiu IHTepHeT-pecypcamu.

12. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOITUH, UCTTIOJIb3YEMBbIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCIUIIJIMHE,
BKJUIIOYASA HIEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbLIX CUCTEM (ITPH HEOBXOJIMMOCTH)
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http://math.phys.msu.ru/data/57/lekcii.pdf
http://detc.usu.ru/courses/cmath0011/index.html
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.edudic.ru/bes/19049/
http://www/

Hcnonp3oBanre MHGOPMAIIMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTENIbHOIO IIpolecca 1o
JTUCITUTIIIMHE OCYIIECTBIISIETCS. B COOTBETCTBUU C YTBEPKICHHBIM [lonokeHneM 00 DIeKTpOHHOU
nHpopmanmoHHo-00pa3oBaTenbHOM cpeae MATD HUAY MUDUN.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonb3yercss nis — peanuzaluu
00pa30BaTeNbHBIX IPOTPAMM IIPU OYHOM, JTUCTAHIIMOHHOM M CMEIIICHHOM pexume o0ydenus. Cucrema
peau3yeT cleAyIolue OCHOBHbIE (QYHKIUU:

1) Coznanue 1 ynpaBjieHHE KIaccamu,

2) Co3maHue Kypcos,

3) Opranu3aiys 3aImucy yJaruxcsi Ha Kypc,

4) [IpenocraBnenue qOcTymna K y4eOHBIM MaTepHaIam JUisl ydaruxcs,

5) [TyOnukanus 3a1aHuid J1J1sl yYCHUKOB,

6) OreHKa 3a/laHuid ydaruxcs, IPOBEICHUE TECTOB M OTCIIC)KUBAHUE ITPOrpecca 00yueHHs,
7) Opranuzanus B3auMOJICHCTBHS Y4aCTHUKOB 00pa30BaTEIILHOTO IpoIiecca.

Cucrema UWHTErpupyercssi C JONOJHUTEIBHBIMU CEPBUCAMH, OOECIEUMBAIOIIMMU BO3MOXKHOCTh
UCIIOJIb30BAaHUsl TakWX (QYHKIMM Kak pabouuil KajleHJapb, BHUJEO CBsI3b, MHOTIOIOJIb30BATEIbCKOE
pelakTUpOBaHUE JOKYMEHTOB, CO3/1aHHe (OPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA JJISi PUCOBAHUSI.
ABTOpHU3aIMs MOJIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHubvlx mexHo102uil
He tpebyercs

12.2. Ilepeuenv npozpammnozo obecneuenus
He tpebyercs

12.3. Ilepeuenv ungopmayuoHuvix CRPABOYHBIX CUCHIEM
He tpebyercs

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM JJIsI
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

Jns mpenonaBaHus IUCHUIUIMHBI “BEKTOpHBI W TEH30pHBIM aHanmu3” HEOOXOAMMBI YyueOHBIE

ayJUTOPUU TSl YTECHUS JEKIMHA U IPaKTUUECKUX 3aHATHH, 000pYAOBaHHBIE TOCKON U MEJIOM.
14. UHBIE CBEJAEHUS U (MJIN) MATEPHUAJIBI

14.1. Ilepeuenv o00pazoeamenbHbIX MEXHONO2UN, UCHOIB3YEMBIX HPU  OCYULECHIEIEHUU
odpazoseamenvHo20 npoyecca no OUCYUNIUHE

Jlexmun.

[IpakTuueckue 3aHATHS.
KonTponbHbIe paboTHI.
NuauBunyanbHbIe 3a1aHUS.
CamocTtosTenpHas paboTa CTYACHTOB.

14.2. @opmul opeanuzayuu camocmoamensvHol padomosl odyuarouwuxca (memol, blHOCUMbBLE OA
CamMoCmoAmenbHo20 U3YYEeHUsA; 60ONPOCHL  ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA O

camonposepku

Bonpocs! 1 THIIOBBIE 3aJaHUS 111 CAMOIIPOBEPKH 110 KYpPCY

1.Haiitu miomans Gurypsl, OorpaHu4eHHON JaHHBIMH JTUHUSIMHU.
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Y -2pi =0y Ayt =0y=—"—.y=-x

3

2.BbIYMCINTh TPONHOW HHTETpall

_‘-_.-_.-(I‘l'_l')d‘.nilﬂz;'l’:z =10cx+y=1lx=0y=0=z=0
¥

3.Haiiti 00BeM TeIa, 3aIaHHOTO HEPAaBEHCTBAMHU

1:2+_],r2 x x
lixz-l-_]rz-l-zzill, ze—— yEr—  yr——_
V3 3 A3

4 HaiiTH TTOTOK BEKTOPHOTO IO & yepe3 4acTh OBEPXHOCTH & | BBHIPE3aEMYIO IIOCKOCTSIMH H.5
(HOpMaJb BHEHIHSIS K 3aMKHYTON TOBEPXHOCTH, 00pa3yeMoii JTaHHBIMU MOBEPXHOCTSIMU).

=0+ +(y’ +°¥)j+ 2k,
Sty =16,BR-z=-1P:z=2.

5.Haiitu moTok BEKTOPHOT'O IOJIS d 4Ye€pe3 4aCTh INJIOCKOCTH P, PpacCIIOJIOKCHHYIO B IICPBOM OKTAHTC

a=xi+y+zk P x+y+z=L
(HOpMaIs 06pasyeT ocTpsIit yroi ¢ ocsio ‘@2)

6.HaifTy UpKyIAINI0 BEKTOPHOTO TIONS = =¥yA + 2z + xyk BJ0JIb KOHTYpa &
r- 2y 422 =25,
A2+ ¥ =9z >0)
7.Haiiti paboty cusbl F=0ct2yy+(v+20; NP TIEPEMEILICHUH BJIOJIb IPSIMOJIMHEHHOT'O OTPE3Ka

MN M(10).N(0.2).

8.Haiitu muomaas GpUrypsl, orpaHi4eHHON JaHHBIMH JTUHUSAMU
©-2x+ =0 -10x+y’=0y=0y=-3c

9.BbruncnuTh TpOWHOM MHTETpall

IIIMV:J":LI:'LI:LZ =2 +y°.z=0
¥

10.Haiiti 06beM Tena, orpaHU4eHHOI0 TOBEPXHOCTSIMHU

LAy =22y z=x+y -4z=0z20)

11.HaiiTi MOTOK BEKTOPHOTO 10JI & yepe3 4acTh NOBEPXHOCTH 5 BBIPE3aEMYIO IUIOCKOCTAMU A.B

(HOpMaJb BHEIIHSISI K 3aMKHYTON TOBEPXHOCTH, 00pa3yeMoil JaHHBIMU OBEPXHOCTSAMU).
a=(x— i+ {xt Witz 8: 2 +y’ = 4 B:z=-2P:=z=2

12.HaiiTi IOTOK BEKTOPHOTO OIS Fuepes 3aMKHYTYIO ITIOBEPXHOCTH 3 (HOPMath BHEIIHss).

a=(5.r—5]i+ﬂ]_xz -I-Z_]r)j{-(x? _4Z)k,3:{ xty+2z=2,
x=0,y=0z=0

13. Haiitu paboty cuibl F=xity TIPU TIepeMEIeHNH BIOJTb MPAMOIMHEIHOro otpeska MW

M4.0), N(0-2).

14. HaiiTi upKy/ISIMIO BEKTOPHOTO Moyt &~ yi—xg+zk, BJIOJIb KOHTYpa
x=cosi y=gn i

I ¥

z=3_
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14.3. Kpamkuii mepmunonozuueckuil cio6apo

AcumnroTa,0ueknus, OecKOHEYHO OoJbInas BeNWYMHA, OECKOHEYHO Majas BeJIMYMHA, BEPXHSIA
(HWOKHSS) TpaHb MHOXKECTBA, TpagueHT (QyHKIWHU, rpaduk QyHKIuu, nuBepreHus, nuddepeHman,
muddepeHIMaTbHbBI OMHOM, TpaHUIa MHOXKECTBA, MHAYKIIUS, MHAYKIIUS MaTeMaTHYecKas, HHTeTrpall
(HECOOCTBEHHBIN,  CXOJMIIUINCSA,  HEONMPEICICHHBIM,  ONpEIeJICHHBIM,  JBOWHOH,  TPOMHOM,
MOBEPXHOCTHBIN, KPUBOJIMHEWHBIN), HHTErpa JapOy, nHTEerpaibHas cymMma, HPpalMoHAIBHOE YUCIIO,
KacaTelbHasl MpsiMas U TUIOCKOCTb, KBaJIpHpyeMble U KyOHWpyeMble MHOXKECTBA, KPHUBOJUHEHHbBIC
KOOPJIMHATHI, KOMITIAKT, KpuBas (IJajiKkasi, Cupsimisiemasi, KyCOUHO-TJ1a/iKasi ), KpuBU3HA, MOHOTOHHOCTh
GYyHKIIMM ¥ TOCIEI0BaTEIbHOCTH, HENPEPhIBHOCTh, HOpPMa, HOpMaib, 00JIacTh (OlpeaeneHus
(GyHKINHU), OKPECTHOCTH (MPOKOJIOTAas), OmepaTop, OCTaTOK psAga, OToOpakeHHe, MepBOooOpasHas,
MOCIIEAOBATENbHOCT, U IMOAIMOCIENOBATENbHOCTD, IpEeAeN, MPOU3BOAHAS, TOJIMHOM, TMOJe
(1eHCTBUTENIBHBIX, KOMIUIEKCHBIX) UMCEIN, IPU3HAK (CXOAMMOCTH, CPaBHEHNUS), IPUHLUI BIOKEHHBIX
OTPE3KOB, MPoOOpa3, paBHOMEPHAs HEMPEPBIBHOCTh, PAaTUyC CXOAMUMOCTH, Pa3pbiB (yCTPAHUMBIA,
HEyCTpaHUMBIH ), POTOp, Psij, cyMMa psifa, cymma JlapOy, Touka (MaKkcCuMyma, MUHUMYMa, SKCTpEMYMa,
pa3pbiBa), PYHKIIHS, SKCTPEMYM.

15. OCOBEHHOCTH PEAJIM3ALIMM JUCLHUIIIUHBI 1151 THBAJIMIOB U JUL
C OTPAHUYEHHBIMHY BO3MOKHOCTSIMHU 3/I0POBbSI

B cooTBeTcTBHE C MeTOAMYECKUMH peKOMeHIasiMu MunoOpuaayku PO (yrB. 8 ampens 2014
r. Ne AK-44/058H) B Kypce MpeArnonaraeTcsi UCIONb30BaTh COIHAIBLHO-AKTUBHBIE U pe(ICKCUBHBIC
METO/Ibl O0y4YeHHs, TEXHOJIOTMH COLMOKYIbTYpHOU peabmintanuu oOyuaromuxcs ¢ OB3 ¢ uensto
OKa3aHUs MOMOIIH B YCTAHOBJICHUH MOJTHOIEHHBIX MEXKINYHOCTHBIX OTHOILICHUH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBbSl OCYILLECTBIISIETCSI C Y4ETOM
WHAUBUAYAIBHBIX TMCUXO(PHU3NYECKMX OCOOEHHOCTEH, a Jii MHBAIUIOB TAaKKE€ B COOTBETCTBUU C
MHAMBHUYaJIbHOM MporpaMMoin peabuiIuTaluy HHBAIN/IA.

JI1s1 U1 ¢ HAapyLIeHHeM cJIyXa BO3MOJKHO NpeloCTaBlIeHne HHPOPMALlUU BU3YyalIbHO (KpaTKHi
KOHCIEKT JIeKIUI, OCHOBHAas U JOIOJIHUTENbHAsA JIUTEpaTypa), Ha JIEKIMOHHBIX M MPAKTHUYECKUX
3aHATHSIX ~ JIONYCKAeTCsl  NPHUCYTCTBHE  aCCHCTEHTa, a  TaKXKe, CypJAONEpPEBONAYMKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

Onenka 3HaHUN oOOydJaroIMXCS Ha MPAKTUYECKUX 3aHATUAX OCYIIECTBIISIETCS Ha OCHOBE

MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHHS Marepuana
(TTOHATHOCTB, KAYECTBO PEUH, B3aUMO/ICHCTBHE C ayTUTOPHEN U T. 1) 3AMEHSIOTCS HA COOTBETCTBYIOLIHE
TpeOOBaHUs, MPEAbIBISIEMbIE K MUCbMEHHBIM paboTaM (KauecTBO OQOpPMIIEHHS TEKCTa U CIIHCKa
JUTEPaTyphl, TPAMOTHOCTb, HAJTMYNE WLITIOCTPALIMOHHBIX MaTEpUAJIOB U T.1.)
C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(DHMIIBMAa C TOCIEAYIOIIMM aHAJIW30M MOXKET OBIThH
IpOBE/IEH oMa (HampuMmep, IpU HEOOXOJUMOCTH JIOTIOJTHUTEIBHON 3BYKOYCHIIMBAIOIIEH anmaparypbl
(maymraukH)). B TakoM cirydae o0yJaronuiics mpeaocTaBisieT MMCbMEHHBIN aHAJIN3, COOTBETCTBYFOIITHI
IPEIbABISEMBIM TPEOOBAHUSIM.

[IpomexyTouHas aTTecTauus AJiS JIMI C HAPYLIEHUSIMHU CIyXa MPOBOJUTCS B MHCbMEHHOM
dopme, mpH STOM HCHONB3YIOTCS OOIIME KpUTEpUM OIlleHHWBaHUA. [Ipm HEoOXOAMMOCTH, BpeMms
MOJTOTOBKU Ha 3a4eTe€ MOXKET OBITh YBEITUYEHO.

Jis Ui ¢ HapyumleHueM 3peHMsl JIONMYCKaeTcs ayaualibHOe MpPeoCTaBieHUue MH(OpMaIu
(HampuMmep, ¢ UCIIOJIb30BAHUEM MPOTPaAaMM-CUHTE3aTOPOB PEUM), a TaK K€ UCIIOJIb30BAHUE HA JIEKIIHAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). [lomyckaercs NpPUCYTCTBHE Ha 3aHATHAX
accucTeHTa (TOMOITHUKA), OKAa3bIBAIOIIETO 00YJIAIONTUMCS HEOOXOUMYIO TEXHHYECKYHO TIOMOIITb.
Ornenka 3HaHMHM O0yJaroIMXCS HAa MPAKTUUYECKUX 3aHATHIX OCYIIECTBIAETCS B yCTHOH (opme (Kak
OTBETHI Ha BOMPOCHI, TAK U MpakTHYeCcKue 3a1anus). [Ipu HeoOxoauMocTH aHanu3a GuiibMa MOXeET ObITh
3aMEHEH ONMUCAaHHEeM CUTYallud MEXITHMYECKOTO B3aMMOJECHCTBHUS (HAa OCHOBE OIbITa PECIOHJIEHTA,

Xy,Z[O)I(eCTBCHHOﬁ JIMTCPATyphl U T.I[.), IIO3BOJIAIOIIUM OLCHUTH CTCIICHDb C(l)OpMI/IpOBaHHOCTI/I HAaBBIKOB
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BJIQJICHHS METOJIaMU aHaJM3a W BBIABICHUS CHEHU(PUKA (QYHKIUOHUPOBAHMSI U PA3BUTHUS MCUXUKH,
MO3BOJIIONIMMHU YYUTHIBATh BIHSIHHE STHHUYECKHUX (akTopoB. [Ipu mpoBeneHUH MNPOMEKYTOUHON
aTTecTallid JJI JIMI C HapylIeHHUEM 3pEeHHs] TECTUPOBAHUE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobeceI0BaHuUE 110 BOIIPOCAM.

JInua ¢ HapylIeHMsIMH OTIOPHO-ABUTAaTEJBLHOI0 ANNAPATA HE HY)KJIAal0TCS B 0COObIX (popmax
IpeoCTaBIICHHUs YUeOHbIX MaTepraioB. OIHAKO, C YI€TOM COCTOSIHUS 370POBBS YaCTh 3aHATHI MOXKET
OBITH peali30BaHa AUCTAHIUMOHHO (nmpu momomu cetu «MHTepHeT»). Tak, mpu HEBO3ZMOXKHOCTHU
MOCEIICHUS JIEKIMOHHOTO 3aHATUS OOYYarOIIUICS MOXKET BOCIHOJb30BAThCS KPATKHUM KOHCIIEKTOM
JICKIUH.

[Ipy HEBO3MOXHOCTH TIOCCIICHHS MPAKTHUYECKOTO 3aHATUsA OOydyarommics JOJDKEH

MPEIOCTaBUTh MUCbMEHHBII KOHCIIEKT OTBETOB Ha BOIPOCHI, MMCbMEHHO BBIMOJIHEHHOE MPAKTHUECKOE
3ajaHHe.
Jokmaa Tak ke MOXKET OBITh NMPEJOCTABJICH B MHUChbMEHHOW (dopme (B Bujae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAa4eCTBY M3JIOKEHHS MaTepualia
(TIOHSATHOCTD, KAUECTBO PEYH, B3AUMOJICUCTBUE C ayIUTOPUEH U T. 1) 3aMEHSIOTCA Ha COOTBETCTBYIOLINE
TpeOOBaHUs, TPEABSIBISIEMbIE K NMHUCbMEHHBIM paboTaMm (KauecTBO O(GOpPMIIEHUS TEKCTa U CIIHCKa
JUTEepPaTyphl, TPAMOTHOCTh, HATMYHE WLTIOCTPAIIMOHHBIX MAaTEPUATIOB U T.1I.).

[TpomexxyTouHasi aTTecTanysl Ui JIMI] C HapyHICHUSMH OIOPHO-IBUTATEIBHOTO armapara
MIPOBOAMTCS Ha OOIIUX OCHOBAHUSX, IPU HEOOXOAUMOCTH MPOLIeypa 3aueTa MOXKET ObITh pealli30BaHa
JUCTaHIIMOHHO (HAaIpuMep, IpY TIOMOIIH Mporpammsl Skype).

Jlist 3TOro Mo JOTOBOPEHHOCTH C MpEnojaBaTesieM OOYyYalolIUiics B OMpEeAesieHHOE BpeMs
BBIXOJIUT Ha CBSA3b VIS TPOBEICHHS MpPOIEIyphl 3auera. B TakoM ciyyae 3a4deT cHaercsi B BHIE
cobeceoBaHusa Mo BompocaMm (cM. (opMbl MPOBENEHHUS MPOMEKYTOUHOM aTTeCTallUd JUIsl JIUIL C
HapyIEHUSIMHU 3peHns). Bonpoc n npakTudeckoe 3a1aHie BEIONPAIOTCS CAaMUM TIPENoaBaTesIeM.

[Tpumeuanue: POHIBI OLEHOYHBIX CPEJICTB, BKIIIOYAIOLIUE THUIIOBBIE 3aJaHUsl U METOJbl OLEHKH,
KPUTEPUM OLICHWBAHUS, I103BOJIAIOLINE OLICHUTh PE3yJIbTaTbl OCBOCHMS [aHHOM JUCIUILIMHBI
oOyuaromumucs ¢ OB3 Moryt Bxoauts B coctaB PIIJ] Ha mpaBax OTAEIbHOTO TOKYMEHTA.

IIporpammy cocrasuu (a) (u):

A.B. Bypo6uH, 10o1eHT, K.¢.-M.H., TOIEHT
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