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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CriocobeH mpeacTaBUTh aJ€KBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUI HAyYHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJOXKEHHIl, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTEMaTHUKH..

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYITHOCTH MPO0OJIEM, BO3HUKAIOIIHNX B
Xolle TPOPECCHOHANBHONH JAEATCIbHOCTH, W MNPHUMEHSTh COOTBETCTBYIOIIUN  (U3HKO-
MaTeMaTHUYeCKUN anmnapar A ux popMmanuzaluy, aHalu3a U IPUHATUS PELICHUS.

I1K-3 CnocobeH (opMyaupoBaTh MaTeMaTHYECKHE MOJENTU MPOLEC-COB U SBICHHIA,
MPOUCXOSAIINX B PAJHOAIEKTPOHHBIX CHCTEMax M Ha WX OCHOBE IMPOBOAUTH KOMIIBIOTEPHOE
MO/ICJIMPOBAHUE U ONTUMHU3ALIHIO.

YK-1 CriocoGeH ocymecTBIsATh KPUTHYECKUI aHaIu3 MPOOJIEMHBIX CHUTYalluid Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO ACUCTBUIA.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK 1.1 IIpuMeHsieT OCHOBHBIE MOJ0KEHHUS, 3aKOHBI, METO/Ibl €CTECTBEHHOHAYYHBIX U
MaTeMaTUYeCKUX JTUCIUTIITNH

HNOIIK 2.1 Hmeer mnpencraBieHne 00 HUCTOPHUUECKOM M COBPEMEHHOM COCTOSIHUU
obnactu nmpodeccuoHABHON NeATeTbHOCTH

NOIIK 2.2 Bpigensier Hay4HYIO CYIIHOCTh M MPOOJIEMHBIE MECTa B pEIIaeMbIX 3a/Jadax
poEeCCHOHAIBHON e TEIHHOCTH

HNOIIK 2.3 Bnaageer mnpueMamMu W METOJAAMH pEHICHUS NPOOJIEMHBIX —3aza4
PO eCCHOHAIBHON e TEIHLHOCTH

UIIK 3.2 Pa3pabarbiBaeT MaTeMaTU4YECKUE MOJEIU HUCCIEAYeMbIX (PU3NYECKUX
IPOIIECCOB, TPUOOPOB, CXEM H AIEKTPOHHBIX CUCTEM

NYK 1.4 Cunre3upyet HOBOE cojiepaHue U pedIeKCUBHO UHTEPIPETUPYET PEe3yIbTaThl
aHaiu3a

2. 3aga4uy oCBOCHHS JUCHHUILIHHDI

— OcBOUTh METOBI U MOAXOAbl K PEIIEHUIO TUIIOBBIX MAaTEMaTHYECKUX U MPUKIATHBIX
bu3nueckux 3aaad.

— ChopmHpoBaTh  LEJIOCTHYHO CHCTEMY IpPEACTaBIEHUM O peleHuH  3ajad,
(opManTu30BaHHBIX B BHJI€ OOBIKHOBEHHBIX AU (epeHInalbHBIX U HHTETPATbHBIX YPAaBHEHUH.

— BeipaboTaTh yMeHHe: HMCIOIb30BaHUs 0a30BBIX OCHOB KOPPEKTHOW (hOPMYJIHPOBKHU

MOJIEJIbHBIX MaTEMaTHUECKUX 3a/lad; BbIOOpA pallMOHAIBHBIX METO/JOB MX PEIICHHUs, BiaJeHUs
IIpUEMaMU OLIEHKH IPAHUIL] IPUMEHUMOCTH UCIIOIb3YEMOM MAaTeMaTU4EeCKOM MOJIEIH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHocuTes K biioky 1 «/luctiunnuna (Moxynm)y».

JlMcUUIUIMHA OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. Cemectp(bl) ocBOeHMS M (hopMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCHUIITIHHE

Tperuii cemectp, IK3aMeH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMSA JUCHUIIJIMHBI

JUis  yCHEemHOTO OCBOCHMS JUCLUUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIECNYIOIIMM JHCHUIUIMHAM:  «/lomonHuTenpHble THaBbl», «MaTeMaTH4eCKU aHaAJIN3Y,
«Jlunelinas anrebpay, a Takke ITUCHUIUIMHA «DPU3MKa» B TOM 4acTH, KOTOpas JaeT MpHUMEpbI
MPAKTUYECKUX MPUIIoKeHUH TuddepeHInanbHbIX ypaBHEHUH.



6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISET S 3.€., 180 4acoB, U3 KOTOPHIX:
-nexiun: 50 4.

-IIpaKTUYECKUE 3aHITHs: 34 4.

O0BeM caMOoCTOATENBHOI paboTHI CTYIEHTA ONPEIEICH yYeOHBIM TUIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. O0mue cBenenus o nuddepeHnnanbHbIX ypaBHEHUSX.

[Tonstue muddepennuanbroro ypaBHenus. [Ipodiemsl pemenust auddepeHnaIbHOTO
ypaBHEeHUd. Maremartnyeckoe MojeaupoBaHue. Teopema CyIIeCTBOBAHUS U €IMHCTBEHHOCTU
pemenus 3agaun Komm. [Ipubnuxennsie Metoasl pemieHus nuddepeHaibHbIX ypaBHEHU:
METOJ JIOMaHbIX Diijiepa 1 METO/I OCIeA0BaTeNbHBIX MpHOMKeHnA. OcoObIe pereHHs.

CocraBnenue nuddepeHnanbHbIX YpaBHeHUN 11 (GU3HUECKUX 3a7au (MPaKTUKa).

Tema 2. luddepennmansabie ypaBHEHUS TIEPBOTO MOPSAKA.

VYpaBHeHHsI C pa3felieHHBIMH U Pa3ACSIONUMUCS TEPEeMEHHBIMU. Y PaBHEHHUS,
NPUBOAAIIMECS K YpPaBHEHHSIM C pa3AeisIoIMMUc nepeMeHHbIMH. OrmpeneneHue (HopMbl
BOTHYTOT'O 3€pkalsia, 00ecleuyMBaroIero HampaBJIeHHOE OTpaxeHue cBeTa (keiic). JluneitHoe
ypaBHeHUE mepBoro nopsaka. [Iporekanne nmepemenHoro toka B RL-tienu (keiic). YpaBHeHHE
bepnymiu. YpaBuenue Pukkatu. YpaBHenue B monHbix auddepennuanax. MHTrerpupyomumii
MHOUTENb. HeTpuBHanbHBIA NpUMEp HCHOJIB30BAaHUS MHTEIPUPYIOLIETO MHOXKHUTENS (Keic).
YpaBHEHUSI, HE pa3pEIICHHbIE OTHOCUTEIHHO MTPOU3BOTHOM.

Pemenue ypaBHeHUH ¢ pa3AeSIOLIMMUCS IEPEMEHHBIMU U CBOAAIIUXCSA K HUM. Perenue
JUHEHHBIX ypaBHEHUHl W ypaBHeHMH B mNOJHBIX auddepennuanax. MeTtogonorus
MHTETPUPYIOLIETO MHOXKUTENS (IPAKTHKA).

Tema 3. Juddepennuanbubie ypaBHEHUS N-TO MOPSIIKA.

CymiecTBoBaHME M €AMHCTBEHHOCTh pemeHus auddepeHnnanbHoro ypaBHEHHS N-TO
nopsaka. /luddepeHumanbable ypaBHEHUs, JOMyCKalollUe MOHMXKEeHHE mopsaka. JIuHeiHble
mubdepeHnranbHble  ypaBHeHus. @DyHAaMmeHTanbHas cucreMa pemeHuil. OrmnpenenuTens
Bponckoro. ®opmyna Octporpaackoro-JInysuuis. Iloctpoenne oOuiero pemeHus: IMHEHHOTo
onHopoHoro nuddepeHnnanbHoro ypaHeHus. OOriee pelnieHne JTUHEHHOTO HEOJIHOPOIHOTO
T pepeHIMaIbHOr0 YpaBHEHUSI U METObl HAXOX/IEHUS €ro 4acTHBIX pemieHuil. Haxoxnenue
YaCTHOTO PEIICHHUs] HEOJHOPOJHOTO YpaBHEHHUS METOJOM HEOIpPENETICHHbIX KO3(PQPUIMEHTOB.
Mertoapl pemieHUs] JUHEHHBIX ypaBHEHHH C IepeMEeHHbIMH KoddduuueHTamu. 3agaya o
konebanusx B RLC-nienn (keiic).

Pemenne ypaBHEHMI: cioydad IIOHWKEHUS IIOpSJKAa YpPaBHEHUS; OIHOPOJHBIE U
HEOJIHOPO/IHBIE YPAaBHEHMSI C IOCTOSHHBIMH KO3((UIIMEHTaMH; METObl HEONpeaeIeHHBIX
K03 PUIIMEHTOB U BapHallMy IPOU3BOJIBHBIX MOCTOSHHBIX (IIPAKTHKA).

[Tonste o cucremax AuddepeHIraIbHbIX YpaBHEHUH. DKBUBAJIEHTHOCTh YpaBHEHUS
BBICILIETO NOPsIIKa M CUCTEMBI YpaBHEHUI. VIHTerpupoBanrne OAHOPOJHON JIMHENHONW CUCTEMBI C
MOCTOSTHHBIMH K03 (UIIMEHTaMH METOJIOM Disiepa (ITpaKkTukKa).

Tema 4. Kpaebie 3a1aun.

3amaua IItypma-JluyBumis. CBoiicTBa COOCTBEHHBIX 3HAYE€HUW U COOCTBEHHBIX
¢bynkuuit 3amaun Lltypma-JlmyBunns. HeogHopoaHnas kpaeBas 3ajgayda: CyIIECTBOBAHUE U
eAMHCTBEHHOCTh €€ pemieHus. [lonstue ynkumu ['puna. Iloctpoenue ¢ynkium ['puna Ha
OCHOBE (PyH/IaMEHTAJIbHONH CHCTEMBl pEIIEHUH OJHOPOJHOro YypaBHeHHs. CHeKTpalbHOe
npencraBienue GyHkuuu ['puna.

Pemenne 3anau [lItypma-JInysuss. 3anaun Ha noctpoenue ¢pyHkimu ['prHa (MpakTuka).



Tema 5. IlpubnukeHHbIE M KAUECTBEHHbIE METOJIbI MCCIeN0BaHUs AU(QepeHInaTbHbIX
yYpaBHEHUU. YCTOWYMBOCTH pelIeHUs IUPPEepeHIUaTbHOI0 YpaBHEHHUS: TMOHITUE U KPUTEPUH
ycToiiumBocTH. KauecTBeHHBIE METOABI WCCIECJOBAaHUS aBTOHOMHBIX (D (hepeHIInaTbHBIX
YpaBHEHHIA.

Pemenune nuddepeHmanbHbIX YpaBHEHHNA C TIOMOIIBIO CTENICHHBIX PAIOB (TIPAKTHKA).

Tema 6. uTerpansHbie ypaBHeHUsT Dpearosibma.

[lonsiTue wuHTerpambHOro ypaBHeHMs. CBs3b KpaeBOM 3aJaud C MHTErPaJIbHBIM
ypaBHeHMeM @Ppenrosibma. YCIoBUsl CYIIECTBOBAaHUS M €AMHCTBEHHOCTH PELICHUS YpaBHEHUS
@pearonpmMa  BTOpPOro poga. Merton mocienoBarenbHbIX mnpuOmmkenuid. IIpencraBnenue
pELIEeHUs] MTHTETPaIbHOTO YPaBHEHHUs Yepe3 pe30JibBeHTYy. CBeleHNEe HHTETPAIbHOTO YPABHEHUS
@pearonbma K CHCTEME JMHEHHBIX aireOpandyecKux ypaBHEHHH. VIHTerpajibHble YpaBHEHHS C
BBIPOXKJCHHBIMU siApaMu. VIHTerpajibHble ypaBHEHUSI ¢ CAMMETPUYHBIMH SIJIPAMHU.

Pemenne mHTErpanbHBIX ypaBHeHUN Ppearoibma oOLIETo BHIA U C BBIPOKICHHBIMU U
CUMMETPUYHBIMU SiZJpaMu (MIPAKTHKA).

Tewma 7. MHTerpansusle ypaBHeHus BonbTeppa.

VYpasuenue Bosbreppa BToporo pona. YpasHenue Bosbreppa nmepBoro poma. CriocoOsl
npeoOpa3oBaHus ypaBHEHUS IEPBOIO POJa B YpaBHEHHE BTOPOIO poja.

Pemenue unrerpanbHbIX ypaBHeHHH BomabTeppa (mpakTuka).

Tema 8. MHTerpanbHble TpeoOpa3oBaHus.

[TonstTue wunTerpampHoro mpeoOpazoBanus. IIpeoOpazoBanue @Dypne. MHTerpanabHbIe
ypaBHEeHHUs Tuna cBepTkU. lIpumenenue npeobpazoBanus Dypbe A pelIeHUs] UHTETPATIbHbIX
ypaBHeHuil dpearonsMa Tumna cBepTku. HTErpansHoe npeodpasopanue Jlamnaca. [Ipumenenue
npeoOpa3zoBanus Jlamnaca nias pelieHus UHTETPpaJbHBIX ypaBHEHUN BoibTeppa Tuma cBepTKU.
[Tpumenenue npeodpazoBanus Jlamnaca s perenust 1uddepeHInalbHbIX ypaBHEHUH.

Pemienne wHTErpanbHeix ©u IupQGEpEeHINATBHBIX YpaBHEHHH C HCIHOJIb30BAaHHEM
WHTETPAJIbHBIX MPe0Opa3oBaHuil (MPaKTHKA).

9. Tekymmii KOHTPOJIb MO0 JUCHHUILINHE

Texkymuii KOHTPOJb MO TUCHMIUIMHE IPOBOJUTCA IYTEM KOHTPOJS IMOCEUIAaeMOCTH,
IIPOBEJCHUSI KOHTPOJBHBIX pabOT B pamMKax MPaKTUUYECKUX 3aHATHH, TECTOB IO JIEKIIMOHHOMY
MaTepHaly, BBIIOJHEHHs TOMALIHUX 3aJaHui, U GuKkcupyeTcst B GopMe KOHTPOJIbHONW TOUKU HE
MEHEE OJTHOTO Pa3a B CEMECTP.

3amaun A7 NPaKTHUECKUX 3aHATHH M0 JUCHUIUIMHE COAEPIKATCS B yUeOHBIX OCOOUSX:

1. Kpacno M.JI. O6bikHOBeHHBIE U PepeHIalIbHbIE YpaBHEHUS: 3a1aul U IPUMEPHI

¢ noapoOHeIMu pertenusmu/M.JI. KpacnoB, A.W. Kucenes, I'.11. Makapenko. — M.:
Jlenann, 2019. —256 c.
2. @umunmnoB A. ®. CoopHuk 331a4 1o quddepeHnnanbHbIM ypaBHEeHUAM / U3, 3-e /
A. ©.Ounmunmos. — M.: [JIUBPOKOM], 2009. — 235 c.
3. Kpacno, M.JI. UuTerpanbHble ypaBHeHMs: 3afayd U IMPUMEPHI C IMOAPOOHBIMU
pemenusmu / MLJL. Kpacnos, A.W. Kucenes, I'.1. Makapenxo. - M.: Jlenann, 2016. -
192 c.
[Tomrmo HabOpOB 3ajay MO Pa3IUYHBIM pa3zesiaM JUCLUIUIMHBI, JaHHbIE TOCOOMSI COAEPIKUT
IPUMEPHI pellIeHUH TUMOBBIX 33/1a4 U OTBETHI K 3aa4aM.

OneHoyHas HIKana TeKYLIEro KOHTPOJIS MO JIEKHMOHHOMY Marepuainy GopMHpyeTcs 1o
0aTbHOMY NMPHUHIHUITY, COOTBETCTBEHHO CTENEHU YIOBJIECTBOPEHUS MHIMKATOpaM KOMIIETEHIIHH,
yKa3aHHBIM B TaOJIHUIIE:

Onenka Kpurepnii onieHuBanus
NYK1.1; UVYK 1.3 NOIIK 1.1
ATTecToBaH 3+5 3+5
He arrecroBan Bce ocTanbHble BapuaHThI




OrneHouHas MIKana TEKYIIEro KOHTPOJIA MO MPAKTHYECKUM 3aHATHIM (OPMHUPYETCS IO
0abHOMY MPUHIUITY, COOTBETCTBEHHO CTENEHU YJIOBJIETBOPEHMSI MHAUKATOPAM KOMIIETEHIIUH,
yKa3aHHBIM B TaOJHIle. YUUTHIBACTCS BBINOJHEHHE JIBYX KOHTPOJBHBIX PAa0OOT M BBIMOJHEHHE
JIOMAIIHUX 3a/IaHUI 10 BCEM T€MaM 3aHATUN

OneHka Kputepuii onennBanus
YK 1.1; UYK 1.3 HOIIK 1.1
ATTecToBaH 3=5 3+5
He arrecToBan Bce ocranbubie BapuaHThl

Pe3y.]'IBTaTbI TCKYIICTO KOHTPOJIA B LEJIOM YUYUTBIBAKOTCA IMPHU NPOBCACHUHN DK3aMCHaA.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

DK3aMeH NPOBOJUTCS 10 OKOHYaHMM TPETHETO CEMECTPAa M COYETAET NMHUCbMEHHBIE U
ycTHylo (opmbl  ompoca 3sk3ameHyemoro. llpomomkurenbHocTh dK3ameHa 1,5 daca.
DK3aMEHaIlMOHHBII OUJIET COCTOUT U3 ABYX YacTeil.

[lepBas yacTh conepkuT aBa Borpoca, nposepsromumx MOIIK 1.1, MOIIK 1.3. OtBeTs
Ha BOIPOCHI NEPBOM YaCTH JAIOTCS B Pa3BEPHYTOH NMHCBMEHHOW (hopMme, NEeMOHCTPUPYIOIIEH
MOHMMAaHUE CTYJEHTOM COJIEP>KaHUs MTPEJICTABICHHBIX OTBETOB.

Bropas (yctHas) yacth npeactaBisieT co0oi Tect u3 6 Borpocos, npoepstomux UYK
1.3 u UYK 1.1 OtBersl Ha BONpPOCHl BTOPOM 4YacTH [AlOTCA IyTeM BBIOOpa U3 CIHCKA
IPEJJI0KEHHBIX BAPUAHTOB OTBETOB.

[IpumepHBIii TepedeHb TEOPETHUECKUX BOMPOCOB (BOMPOCOB MEPBOM YACTH)
OcCHOBHBIE TIOHATHS U OIIPEEIICHIUS TEOPUH TU(PEepeHIINATBEHBIX YPAaBHEHHIA.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3aaaun Komu.

Meroa nomansIx Ditniepa.

MeTto/ nocne10BaTeNbHBIX MPUOTUKCHUINA.

Oco0sie pemenus AudGHepeHInaTFHOr0 YPaBHEHUS IEPBOTO MOPSIKA.
JuddepenunanbHble ypaBHEHHS € pa3JeIIOUIMMUCS TEPEMEHHBIMU.

JIuneiinsle nuddepeHranbHble ypaBHEHUS [IEPBOTO MOPSIIKA.

3anaya o mpoTekaHuu Toka B LR 1enu npu BximoyeHUH uCTouHMKa nepemenHoit D/1C.
VYpaBHeHnue beprymn.

0. YpaBHenue Pukkaru.

11. VpaBHeHnus B noiHbIX quddepeHnmanax.

12. WnTterpupyromuii MHOXXUTENb I ypaBHEHUH MEPBOrO MOPsIIKA.

13. VpaBHeHHs NEPBOTO MOPSIKA, HE pa3pelIeHHbIE OTHOCUTEIHHO TIPOU3BOIHOM.

14. OGmwue cBenenus o auddepeHnaIbHbIX YPABHEHHUSIX BBICIIETO MOPSIKA.

15. Tuddepennnanbhple ypaBHEHHS BBICIIETO MOPsAKA, JOMYCKAOIINE TOHWKEHHE

MOpsIKA.

16. OOuue cBoiicTBa TMHEHHBIX AU epeHInanbHBIX YpaBHEHUH N-TO MopsKa.

17. ®ynnameHTanbHas cCUCTEMA PEIICHUH.

18. Metonbl HaX0X/JIEHHUS YACTHBIX PEIIEHUH HEOJHOPOAHBIX YPaBHEHUH.

19. JluneitHoe nuddepeHnnatbHOe YpaBHEHHE 2-T0 TIOPSAKA C IIOCTOSHHBIMHU

KO3 PHUIMEHTaAMHU.
20. JluneitHoe quddepeHnranbHOe ypaBHEHUE N-TO TOPSAKA C IIOCTOSHHBIMHU
KO3 PHUIIMEHTaMH.

21. Merox HeonpeAeIeHHBIX KO3 PHUITUSHTOB.

22. 3anaua llItypma-JInyBusis.

23. CpoiicTBa COOCTBEHHBIX 3HAUEHHUI U COOCTBEHHBIX (pyHKIMIA 3amaun [lITypma-

JInyBus.
24. HeomnopomHas kpaeBas 3ajada. @yakius ['puna.

BOoo~NoOR~WNE




25.
26.
27.
28.
29.

30.

31.

32.
33.
34.
35.
36.
37.
38.

Mertoabl noctpoenus Gpynkuuu ['puna.

OCHOBHBIE TOHSATHS TEOPUH YCTOMUYHMBOCTH.

KauecTBeHHBIE METO/IBI HCCIIEIOBAHUS ABTOHOMHBIX YPaBHEHUM.

OcHoOBHbIE MOHATHUSA U KJIaccU(PUKAIUSI UHTETPATLHBIX YPaBHEHHH .

VYcnoBust CylecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUN MHTETPAJIbHBIX YpaBHEHUM
®pearoapma.

Mertoa nocienoBaTeabHbIX TPUOINKEHUH PEIIeHUs] HEOHOPOIHOTO YPAaBHEHHS
®penrosbmMa BTOPOro poja.

HaxoxzaeHue pe30ybBEHTHI IPU UCII0Ib30BaHUM METO0/1a II0CIIEA0BATENbHbBIX
MPUOTMKCHUMN.

WNuterpanbubie ypaBHeHUs: PpenroyibMa ¢ BIPOKICHHBIMU SIIPAMHU.
NHurerpanbublie ypaBHeHUs: Ppearonbma ¢ CAMMETPUYHBIMU SIIpaMHU.

CBoiicTBa CUMMETPHUYHBIX SIIEP UHTETPAILHOTO ypaBHeHUs1 Dpearonbma.
VYpaBuenue Bonbreppa BTOpOro poja.

VYpaBuenue BoibTeppa nepsoro pona.

[TonsiTue unTerpanbHOro nmpeodbpazosanus. [IpeodbpazoBanue Oypoe.
WNHuterpanbable ypaBHEHUS TUTIA CBEPTKUA U METObI X PEIICHHUS.

[IpumepHBIii nepeueHb TECTOBBIX BOIIPOCOB (BOIIPOCOB BTOPOW YacTH)

WurerpanbHas KpuBasi OJHOPOJHOTO JHMHEHHOro auddepeHIHansHOro ypaBHEHHS

HIEPBOIO MOPsAKA, POXOAAIIAs Yepe3 TOUKY, He JIeKalyo Ha ocu Ox:

a) IepeceKaeT yKa3aHHYIO OCh;

0) KacaeTcsl yKa3aHHOU OCH;

B) He nepeceKkaem YKA3aHHYI0 OCb U He KACAemcs eé.

UYro 03HaYaeT MOHATHE JIMHEHHOCTH quddepeHIaTbHOr0 YpaBHEHNMS?

a) ypaBHEHHE JIMHEWHO OTHOCHUTEIBHO UCKOMOH (PyHKIINY;

0) ypaBHEHHE JIMHEWHO OTHOCHUTEIBHO BCEX BXOJSIIMX B HErO MPOU3BOJHBIX MCKOMOW

byHKIUY;

B) YpasHeHue JUHEHO OMHOCUMENbHO UCKOMOU (QYHKYUU U 6CeX 6X00AUUX 8 YPAGHEHUE

NPOU3BOOHBIX UCKOMOU (PYHKYULU.

Heonnopoaunoe nuneitHoe auddepeHimanbHoe ypaBHEHHE IEPBOTO MOPSIKa
y'+p(x)y=f(x)

a) unmezpupyemcs ece20a, no KpaiHei mepe, 8 K6aOpamypax;,

0) uWHTErpupyercss TOJBKO B ciydasxX, Korma wusBectHas ¢ynknus f(X) wmeer

crernaJbHBIN BU/I;
B) MHTETPUPYETCS TOJILKO B CITy4asx, Korna KodpdumueHt P(X) mpu uckoMon HyHKIIUH
SIBJISICTCS DJIEMEHTApHOUN (QYHKIIHUEH;
I') B HEKOTOPBIX CIy4asiXx MOXeT UMeThb 0c000€e peleHHE.
VYpaBuenue bepnyiu 310:
a) OHOPOJTHOE YPaBHEHUE;
0) HEOTHOPOHOE YpPABHEHUE;
B) IMHEWHOE YpaBHEHUE;
T) HelluHeliHoe YpasHeHue.
YpaBuenue bepHym
y'+p()y = f(x)y"
a) He uMeeT 0coObIx permennii mpu 0 <n<1;
B) 6ce20a unmezpupyemcs 6 Keaopamypax;,
T) IpeACTaBiIsieT coO0M IMHEHHOEe ypaBHEHHE.
YpaBuenue Pukkaru:
a) SIBJIETCS YaCTHBIM CllyyaeM ypaBHeHUs bepHymu;
0) umeeT 0coObIe PELICHHUS;
B) UMmMe2pupyemcst 8 Keaopamypax, eciu U38eCMHO e20 4acmHoe peuleHue;



10.

11.

12.

13.

T') IPEeACTaBIsET COOOH JIMHEHHOE YpaBHEHHE.
Kakoe u3 mpuBeNEeHHBIX YpaBHEHHMH SBISETCS OOBIKHOBEHHBIM U depeHIInaTbHbIM
ypaBHenueM (OZ1Y) nepBoro nopsijaka:

a) 2X°yy" =y’ —y;

6) Jy" =y -xy;

B) 2x°sin y* =y*;

1) Ay = y?—x%y (0annoe ypasnenue).

Kaxkoe u3 npuBenennsix OJ1Y nepBoro nopsiaka pa3aeisiercs B IepeMEHHBIX:

a) (x* +9)y’ =y’ cos x + y’e* (0annoe ypasnenue);

0) cosy' =y®—2x?;

B) cos(xy®)dx = (x* +7)In ydy.

Kakoe u3 npuBenennbix OJY siBisieTCss OJHOPOIHBIM YpaBHEHHEM MIEPBOTO MOPSIKA:

r_ X_5y .
a) Y C2xt+ 6y’
2 2

0) y'=§+sinx—2+y—3;

y y- X

x? —3y?
B) y’ 3 y4’

§/x° +8y

r) y' =Incos Y (0annoe ypasnenue).
X

Kakoe w3 mpuenenusix OJlY MoxkeT OBITh CBEACHO K OJHOPOJHOMY YpPaBHEHHUIO
MIEPBOTO MOPSIIKA:
X_

a) y' = (0annoe ypasnenue).
2X+6Yy
, sin(x—
6 y'= X9,
cos(y + X)
, [XZ _ 3y2
B) Y = ooy
In(x“ —3y~)
2 2
VY +X
r) y'=|ncosy+x+ y .
y=x Ly’ -x2
Kakoe u3 npusenensbix O/Y sBiseTCs JIMHENHBIM YPaBHEHUEM NIEPBOTO MOPSAIKA:

,  COSX
a) y=——+Inx;
y
6) Y =yIn x+sin X (dannoe ypasnenue),
B) X°y' =,[y arccosx+sin x.

Obee pemeHne kakoro u3 npuBeaeHHbIx OJ1Y nepBoro nopsaka Moxet ObITh HailieHO
METO/IOM BapUallX NMPOU3BOJIBHON MOCTOSHHOM:

a) y’:1+lnx;
y

6) Yy =yIn x+sin x (dannozo ypasnenus);

B) X°y' =.[y arccosx +sin x.
Kakoe u3 npusenennbix O/lY siBnsiercst ypaBHeHUeM bephyiu:
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15.

16.

17.

18.

19.

20.

21.

22.

1
a) Y'In X+ ycosx =—; (dannoe ypasnenue);
y

0) y=yIn x+y®+sin x;
B) Y = ﬁarccosx +sin X.
[Topsimok kakoro u3 npuBeaeHHBIX OJlY MoKeT OBITh MOHUKEH:

. 1
a) sin y" +Yy"In x = = (0annozo ypasnenus),
X

0) y'=y'In x+y®+cos X;

0) y'= y\/7 arcsin X + Cos X .

YactHoe pemeHue Kakoro u3 npuBeAeHHbIX OJlY MoxeT ObITh HalJIEHO METOJIOM
HEomnpeIeIeHHBIX KOA()PHUITMEHTOB:

a) y"+9y"+18y=1In x;

0) y'=y' +y°+cosx;

0) y™ = y'+arcsin x;

0) 3y"=18y'+12y +cos X (0annozo ypaenenus).

MOoXHO 1M 3Has YacTHOE peIIeHHE OJHOPOIHOrO JHHEHHOro audQepeHnnanbHOro
YpaBHEHUS BTOPOTO MOPSAJKa HAWUTH BTOPOE JHHEWHO HE3aBUCHMOE YaCTHOE pEIlIeHUE
ATOTO YpaBHEHHUS:

a) HeJIb3s;

0) MOXHO, €CJIH TOJIBKO 3TO yPaBHEHUE C MMOCTOSIHHBIMH KOA(PPHUIIMEHTaAMH;

B) MOJICHO, eClu 0adice 8 YpasHeHuu Ko3ppuyuenmol He A61A0MCA NOCMOAHHBIMU.
Crnextp peryinsipHoit 3anaun [ltypma-JlnyBumis:

a) HeTIPEPHIBHBIIA;

0) ouckpemmuiil,

B) CMEIIaHHBIN (IMCKPETHO HEMPEPHIBHBIN ).

CoOcTBeHHbIe 3HaUCHHS peryisipHoii 3anaun [typma-JInyBuss:

a) KOMILJIEKCHBIE, TPUUYEM C MOJIOKHUTEIbHOMN IeHCTBUTENIBHOMN YaCThIO;

0) KOMIUIEKCHBIE, IPUYEM C OTPULIATENIBHOMN 1€HCTBUTEIBHON YaCThIO;

B) OelicmeumenbHbie.

Oyukumsa 'puna G(X,S) auddepeHIHanbHOrO ypaBHEHHsI BTOPOTO MOPSIKa B TOYKE
X=S":

a) HenpepuvleHa,

0) nuddepenunpyema;

B) pa3pbIBHA.

[TpousBonHas ¢ynkuuu I'puna T epeHIaIbHOr0 ypaBHEHUsT BTOPOTO

dG(x,s)
dx

nopsiaka B Touke X =S :

a) HeTIpEepbIBHA;

0) nuddepenunpyema;

B) pa3puléHa.

B kauecTBeHHOW  TeopHMM  OOBIKHOBEHHBIX  JU((dEepeHIHaNbHBIX  ypaBHEHUH

paccMaTpUBAIOTCSI 0COOBIC TOUKHU:

a) TPEX THUIIOB;

0) 4eThIpex THUIIOB;

B) IISITU TUIIOB.

CtpykTypy (a30BBIX TPaeKTOPUH OOBIYHO pACCMATPUBAIOT B OKPECTHOCTH:

a) IPOM3BOJIEHOI TOUKH (X, Y);

0) 3aganHoi Touku (X,Y);
B) MOYKU NOKOAL.



23. Kakoe 13 HIKENPHUBEACHHBIX YTBEPKICHNN HEBEpHO. B HEOTHOPOTHOE HHTETpaTbHOE
ypaBHeHue @penrosbmMa BTOPOro poaa BXOIAT:

a) ucKomast (QyHKITHS,

0) npouszeoonas om uckomou QynKyuu,
B) YHCIIOBOH Tapamerp;

T') u3BecTHast PyHKIHS;

1) siApO.
24. Eciu OTBICKMBATh PEIICHUE HEOIHOPOIHOIO HHTETPAJIbHOTO yYpaBHeHHs Dpenroibrma

BTOPOr'O poa
y(x) = f(x)+ Ai y(s)K(x,s)ds
B BHJIC psiaa a
y(x) = gi” Yo (X)),

COJEPIKALIETO0 MOCIIEN0BATENbHbIE IPUOIMKEHUS Y, (X) , TO ATOT PAA:

a) CXO/IMTCS HPH JIFOOBIX 3HAYEHUAX NapameTpa A
6) cxomuTes npu |4

, IPEBOCXOAAICM OIIPCACIICHHOC 3HAUYCHUC,

B) cX00umcs npu |ﬂ| , MeHbUeM OnpedesleHHO20 3HAYEeHUSL.

25. Kakoe 13 HIDKENPUBEACHHBIX YTBEPKICHUH BEPHO:
a) HHTEerpaibHOE ypaBHeHHE Dpearoibma sBIsSETCS HETUHEHHBIM,

0) B WUHTerpaJibHOM YypaBHeHUH Dpearonbma BTOPOrO pojaa HCKoMas (QyHKIUS

(Gurypupyer ToJbKO I0J1 3HAKOM UHTETpaa;
B) 0pO UHME2PAIbHO20 YypasHeHus Pped2obMa K8AOPAMUUHO UHMeSPUpPYemo,

I) OJHOPOAHOE HHTErpajibHOe YypaBHeHHE @Dpearoibma BTOPOrO pojAa HE HMMEET

HETPUBHAIILHBIX PELICHH.
26. HaxosxxneHue perieHust He0OJHOPOAHOTO HHTETpaIbHOTO ypaBHEeHHUs BonbTeppa BToporo

pona
y(x)=f(x)+ ﬂ.xf y(s)K(x,s)ds,

METOJIOM HOCIIEN0BATENbHBIX MPUOITHKEHHI, BO3MOKHO:
a) npu 1106bIX 3HAYEHUSX nApaMempa ypasHeHus A
6) ToNBKO TIpH |4

, IPEBOCXOAAICM OIMPCACIICHHOC 3HAUYCHUC,

B) TOJIBKO NPHU |ﬂ

, MCHBIIICM OIIPCACICHHOIO 3HAUCHUA.

27. Imeer nmu B Kilacce HETPEPHIBHBIX (DYHKIMH HETPUBUAIBHBIC PEUICHUS OTHOPOIHOE

MHTErpajibHOe ypaBHeHUe BonbTeppa Broporo pona?
a) UMEET;

0) He umeem,

B) UMEET, ECJIU SIIPO YPABHEHUS BBIPOXKICHHOE;,

T') IMEET, €CJIH AP0 YPaBHEHHUS CHMMETPHYHOE.

28. UHTerpansHoe mpeobOpaszoBanue Dypbe MOXKET OBITH HCIIOJIB30BAHO IPHU PEIICHUU
MHTETPAJIBbHOr0 ypaBHeHUsI PpearoapMa BTOPOro pojaa yacTHoro Buaa. Ilpu atoMm sapo

YpaBHEHHUS JOJIKHO OBITH:

a) HENIPEPBIBHBIM,

0) KBaIpaTUYHO UHTETPUPYEMBIM;

B) 3A6UCAWUM O PAZHOCIU APSYMEHMO8 A0pa,

29. JleiictButenbHoe simpo K(X,S) wuHTerpanbHoro ypaBHeHuss ®dpearonbma HasbIBaeTCs

CUMMCTPUYHBIM:



a) ecmn K(x,8) = K™(x,8);
0) ecn K(X,S)=K(s,X) npu S>X;
B) eciu K(X,8) =K(s,X) (npu oannom ycnosuu).
30. AAmpo K(X,S) mHTEerpambHOro ypaBHeHuss DpearonbMa Ha3bIBACTCS BHIPOKICHHBIM:

a) ecmu K(X,8) = i[am (x)—B.,(s)], rme N =const;

m=1

6) ccnt K(x,5) = 3 a, ()5,(9);

N
B) eciu K(X,8) = Zam (8)B,,(s), rme N =const (npu oannom ycrosuu).
m=1
31. IIpu pemernu OJY ¢ MOCTOSTHHBIMEH KO PHUIIMEHTAMHU OTIEPAIMOHHBIM METOIOM:
a) MOPSIIOK YPaBHEHUSI MOXKET OBITh IIOHUKCH;
0) U3 ypaBHEHUS UCKIIFOYAIOTCS TPOU3BOIHBIC, HO OCTACTCSl HEM3BECTHAS (PYHKITHUS;
B) YpagHeHue c8OOUMCs K aneeOpauyeckomy YPAagHeHUI0 OMHOCUMENbHO U300padiCceHus
uckomou hynkyuu,
32. OnepannoHHbI MeToa Hanbosee 3(h(HeKTUBEH NP peIIeHUH:
a) nuHeitnpix OJ1Y;
0) auneunvix OAY ¢ nocmosuuvimu ko3 puyuenmamu,
B) HenuHenHHbIx O1Y.

OI_IGHOLIHEUI IIIKaJa HpOMC)KYTOqHOﬁ aTTeCTallnu (bopMI/IpyeTc;[ 110 6aHBHOMy MMPpUHIHITY,
COOTBCTCTBCHHO CTCIICHU YAOBJIICTBOPCHUA NHIUKATOPaAM KOMHCTGHHI/If/'I, YKa3aHHbIM B Ta6JII/III€Z

Kpurepuu onenuBanus
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11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIUHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘-IHBIC MaTCepHraJibl TCKYLICTO KOHTPOJIA U HpOMC)KWO‘-IHOfI arrecraguu 110
JOUCHUITIINHE.

B) [ 1an MPAaKTUYCCKUX 3aHATUAHN 10 AUCIHUITIIINHE.

r) MeTtoanyeckue yka3zaHus 10 OpraHU3aI[Ki CAaMOCTOSATEILHON pabOThI CTYICHTOB.



https://moodle.tsu.ru/course/view.php?id=00000

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— DIBCTOJIBIT JI.D. uddepenumansusie ypaBHeHHs/JI.D. Dmbcrompn. — M.:
Usnarenscto JIKU, 2019. — 312 c.

— AradonoB C. A. O6bikHOBeHHBbIe Auddepenunanbupie ypaBHeHus/C. A. AradoHos,
T.B. MyparoBa. — M.: Academia, 2018. —352 c.

— Ceprees W.H. Jluddepennmanpupie ypaBaenus: YueOHuk/M.H. CepreeB. — M.:
Axanemus, 2019. — 240 c.

— Xabko A.Il. uddepenunanbubie ypaBHEHUS W yCTOMUMBOCTH: Y4eOHuk / A.IL
Kabxo, E.JI. Kotuna, O.H. Ymxosa. — CII6.: JIans, 2015. — 320 c.

— 3B&3noukuH B.A. [luddepeHnmanbabie YpaBHEHHS U yCTOMUMBOCTh: YueOHUK / B.A.
3Bé3noukuH. — CII0.: JIans, 2015. — 320 c.

— Jmurpue B. U. Auddepenunansupie ypaBHenus — M.: APTAMAK-MEJIUA,
2016. — 284 c.

— Jlenuco A.M., Pasrynun A.B. OOblkHOBeHHBIE AH(QepeHInaIbHbIe ypaBHEHUS.
Yacts 2. - M.: 2009. - 114 c.

— Xennep B.K. OOGbikHOBeHHBIE nu((depeHInanbHble ypaBHEHUs, BapUalMOHHOE
MCYHCIICHUE, OCHOBBI CIIEUATIbHBIX (DYHKIMI U UHTErpalIbHBIX ypaBHEHUH: Y4yeOHoe mocodue /
B.K. Xennep, T.C. benozeposa, M.B. Xennep. — CII6.: Jlans, 2017. — 320 c.

— Kpacnos M.JI. Unterpansubie ypaBuenus: Beenenue B Teoputo / ML.JI. KpacHoB. — M.:
Jlenann, 2019. — 304 c.

— Kpacnos M.JI. O6bikHOBeHHBIE U hepeHIanbuble ypaBHeHH: 3a1a4 1 IPUMEPHI C
nonpoOueiMu pemrenussmu/M.JI. Kpacuos, A.W. Kucenes, I'.11. Makapenko. — M.: Jlenann,
2019. 256 c.

— OumunmoB A. ®@. CoopruK 33134 1o auddepeHInaIbHbIM yYpaBHEHHIM / W31, 3-¢ / A.
@. Ouunmnos. — M.: [JIMUBPOKOM], 2009. — 235 c.

— Kpacnos M.JI. HHrerpanbHble ypaBHEHMs: 3aJaud M IHPUMEPHl C MOAPOOHBIMU
pemenusimu / M.JI. Kpacuos, A.U. Kucenes, I'.11. Makapenko. — M.: Jlenann, 2016. — 192 c.

0) 1OMOJHUTENbHAS JIUTepaTypa:

— Anekcees, J[.B. OObikHOBeHHBIE Tu(pdepeHnanbable ypaBHEeHUs: BBOAHBIN Kypce C
wimoctpaiusiMu B Microsoft Excel / [I.B. Anekcees, I'.A. Kazynuna. — M.: Jlenann, 2019. —
160 c.

—umua ATl duddepenunansubie ypaBHeHus: [lonpoOHbIi pa3bop pemieHuit
TUNIOBBIX puMepoB. 1800 mpumMepoB, coOOpaHHBIX B MHOTOBapHUaHTHBIE 3aJaHMsI 0 BaKHEHIIINM
TeMaM Kypca. Kosekius BaXXHeWIIMX TUIIOB PELIeHMH alropuTrMudeckoro xapakrepa / A.Il.
Mumue. — M.: JTenann, 2017. — 312 c.

—bospuyk A.K. AntullemppoBuu. T.5. Y.1: [uddepeHnuanbHble ypaBHEHUS B
npuMmepax u 3agadax. Juddepennuanpupie ypaBHeHUs nepBoro nopsaka. CrpaBouHoe nocodue
no Beicuieil matematuke / A.K. bospuyxk, I'.Il. 'onoBau. — M.: Jlenanna, 2015. — 240 c.

— Kamke 3. CnpaBoyHHMK M0 OOBIKHOBEHHBIM U (epeHInalbHbIM YpaBHEHUSIM / TIEp. €
HeMm. C.B. ®omuHn / u3g. 6-e, crepeorur. / 3. Kamke. — Cn6.: Jlanb, 2003. — 576 c.

—3aiiueB B.®. OObikHOBeHHbIE nuddepeHnmanbable ypaBHeHUs. B 2 wactax. Y. 1:
cnpaBouHUK a5 By30B / B.®. 3aiines, A.Jl. Ilonsaun. — 2-e u3a., ucnp. u jomn. — Mocksa:
N3patensctBo FOpaiit, 2022. — 385 c.

—3aiiueB B.®. OObikHOBeHHBbIE aupdepeHnnanbubie ypaBHeHus. B 2 wactax. Y. 2:
cnpaBouHUK s By30B / B.®. 3aiines, A.Jl. [lonssanH. — 2-¢ w3x., ucnp. U norm. — Mocksa:
N3narensctBo KOpaiit, 2022. — 196 c.

B) pecypchbl cetu HTEpHET:
— CalT MaTcpuraioB, IIOCBAIICHHBIX MaTEMAaTHYCCKUM METOdaM B (1)I/I?>I/IK6 -
http://mmfbest.hostronavt.ru/news/2022_2


http://mmfbest.hostronavt.ru/news/2022_2

— O6mepoccuiickas Cetb Koncynerantllmoc CrpaBouHas mpaBoBas —CHUCTEMA.
http://www.consultant.ru

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOIHO PacpOCTPaHIEeMOe ITPOrpaMMHOE 00eCIIeUueHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT mpuIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JOCTYIHBIE oOnavyHblie TexHonoruu (Google Docs, SIHaekc AuCK U T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubnmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAas 6ubnuoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.lanbook.com/
— OBbC Koncynbrant cryaenta — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—DBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTtopun JUisl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun JUid TIPOBENEHUS 3aHATHM CEMUHApCKOro THIIA, WHAMBHIYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALlMM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON aTTECTALNH.

ITomerieHust U1l caMOCTOSITENIbHOW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMAalMOHHO-00pa30BaTEIIbHYIO Cpely U K
UH(GOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

bennuenko Bukrtop IletpoBud, moktop ¢wus.-maT. HaykK, AOLEHT, Kadempa paguopu3uKu,
npodeccop;
JloceB Imutpuit ButanseBud, kanauaatr (us.-MaT. HayK, Kadeapa paanopu3ruKu, JOLEHT.
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