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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

OIIK-2 CnocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYHIHOCTH ITPOOJIEM, BOZHUKAIOLINX B
X0Jle NpOPECCHOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelieHus  (usuko-
MaTeMaTUYECKUN annapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH.

PesynbpraramMu 0cBOEHUS IUCLUIUIMHBI SBIISIOTCS CIEIYIOIINE UHANKATOPBI JOCTHXKEHHUS
KOMIIETECHINH:

POOIIK-2.1 3Haer METOOUKY BBISBICHUS €CTECTBEHHOHAYYHON CYITHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MpOo(eCCHOHATBHON AEITeTbHOCTH, U METOAUKY IpHUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOT0 annapaTa U COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTUH U1 UX PELICHUS

POOIIK-2.2 YMeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIITHOCTh ITPOOJIEM, BOZHUKAIOIINX
B Xo0ze MNpo(hecCHOHAILHOW MAEATENbHOCTH W TPUBJIEKATh IS WX PpEHIeHUus (QHU3UKO-
MaTeMaTHYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. 3aga4uy ocBOEHHS JUCIUILINHLI

— OcBouTh MeTOIBI penieHus qudGepeHINaTbHBIX YPAaBHEHUH B YACTHBIX MPOW3BO/IHBIX.

— Hayuuthcst mpumeHsTh MeTObI pemeHus Aud(epeHInaIbHbIX YPaBHCHUN UIs 3a/1a4
MaTeMaTHYECKON (PU3HKH.

- [TomyunTh OCHOBHBIE TEOPETUYECKUE TIOHSATHS MATEMAaTHICCKON (PU3HUKH.

3. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMmbl

Jucrtunnuaa oTHOCUTCS K brioky 1 «/[ucuuminabl (MOTyIn)».

JlMcUUIUIMHA OTHOCUTCS K 00513aTeIbHOM YacT 00pa30BaTeIbHON MPOTrPaMMBl.

4. Cemectp(bl) ocBOeHHs U popMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE
[IaTe1il cemectp, IK3aMeH

[IIecToit cemecTp, FK3aMeH

5. BxoaHble TpeOoBaHMs AJIs1 OCBOCHHS IMCUUILIUHbBI

JUis  yCHemHoro OCBOEHUS AMCHUIUIMHBI TpeOyroTcsl pe3yibTaThl OOyuYeHHUs 110
cienytomiuM aucuuminaaM: b1.0.04 Marematuveckuii ananus, b1.0.06 ®usuka, b1.0.23
Ananmutnueckasi reomerpusi, b1.0.24 Jluneitnas anre6pa, 51.0.18 OcHOBBI Teopuu U METOIOB
perieHust 0ObIKHOBEHHBIX MU (epeHIINaTBHBIX YpaBHEHHIH.

6. SA3bIk peanu3zanuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mas TpyI0eMKOCTh TUCHIUTUINHBI cocTaBiseT 12 3.e., 432 yacoB, U3 KOTOPBIX:
-JIEKIUH: 66 4.
-IPaKTUYECKUE 3aHATUSA: 66 4.
B TOM 4YHCJIE TPAKTHYECKasi MOArOTOBKa: 32 4.
O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTa ONpEAEIIeH YUeOHbBIM IIIIAHOM.

8. Coaep:kaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OnepannoHHOE UCUHCITICHHUE: TIOHATHE OPUTHHAIA U U300paKECHUSI.
Huterpanbroe mpeoOpazoBanue Jlammaca. [lonstus ¢yHKuu-opuruHaza U (QyHKIUN-
u3o00paxkenus. @yHkuus XoBucaiina u nenpra-Qpyakuus. Dopmysnsl oOpalieHus.



Tema 2. CBolicTBa OnepaniOHHOT0 UCYUCIICHUS.

CpoiicTBa nuHeiHOCTM M Teopema mnoxoous. JuddepenuupoBanue opuruHaza u
n3o0paxkeHus. VHTerpupoBaHue oOpuruHana M H300paxkeHus. TeopeMbl 3ama3iblBaHUA U
cMmeneHus. Teopema yMHOKeHUs U ToHsATHE CBEPTKH. Popmyna [lapceBasis s HeCOOCTBEHHBIX
uHTerpasioB. Teopemsl 3ana3apiBanus U cMmemenus. Muarterpan Hroamens. O0o0meHHas Teopema
yMHOXeHUs (Teopema Ddpoca). [lepBast 1 BTopas TEOPEMBbI Pa3I0KEHUSL.

Tema 3. Ilpumenenue mnpeoOpa3oBanus Jlammaca K pemeHUI0 OOBIKHOBEHHBIX
nudepeHIATbHBIX YPaBHCHHM.

Pemenne 3amaun Komm it 0ObIKHOBEHHOTO U (EpeHIHalIbHOTO  ypaBHEHUS
onepannoHHbIM MeToJoM. IIpumenenue umHTerpana [lroamens A peuieHHs HEOIHOPOIHBIX
OOBIKHOBEHHBIX AW depeHInanbHbIX ypaBHEeHUH. Pemenne cucreM  OOBIKHOBEHHBIX
T pepeHIaIbHbIX YPaBHEHUH ONEPalluOHHBIM METOOM.

Tema 4. Ilpumenenue mnpeoOpasoBanus Jlammaca K  peIICHWIO  ypaBHEHHI
MaTeMaTHYECKON (PU3HKH.

Pemenne 3amau  ans  ypaBHEHHH TEIUIONPOBOJHOCTH M KOJIEOAHWW CTPYHBI B
MOJyOTPAaHUYCHHOW  OOJIaCTH  ONEpPallMOHHBIM  METOJOM. PemieHwe  KpaeBbIX — 3aaad
MaTeMaTHU4eCcKOl (PU3MKHU B OTPAaHUUYECHHOI 00J1acTH ONepallMOHHBIM METO/IOM.

Tema 5. BeiBon ypaBHeHUsT KoJieOaHUI CTPYHBI.
BbIBo| ypaBHEHHsI MalIbIX MOMEPEUHBIX KoieOaHWi CTpyHBI. [ paHHUYHBIE M HayallbHBIC
ycnoBusi: (hu3nuecKas MHTEpIIpETaLHs U MaTeMaTHueckast (popMyIupoBKa.

Tema 6. YpaBHEeHUE TETIONPOBOJHOCTH.

BbiBoj ypaBHEHHSI TEIUIONPOBOJAHOCTA HAa OCHOBE 3aKOHOB COXPAHEHMSI PHEPTrUU U
O®ypbe. ['pannyHble U HavadbHBIE YCIOBHS: (QU3MYecKas MHTEpHpeTalus U MaTeMaThyecKas
dopmynupoBka. OyHnameHTanbHoe pemienne. Oynkius ['puna 3amaun Komm ais ypaBHEHUS
TEIUIONPOBOJHOCTH Ha HEOTPAaHUYEHHOU MPSIMOIA.

Tema 7. YpaBHEHHE B YACTHBIX MPOU3BOHBIX MIEPBOTO MOPSIKA.
Xapaktepuctuueckas cuctemMa  Iu(p(epeHIUANbHBIX  YpaBHEHMH U TOHSTHE
XapakTepucTuku. SIBHas U HessBHas ¢opma perieHus. 3anada Komm u ee pereHue.

Tema 8. Cucrema ypaBHEHUW B YaCTHBIX MPOU3BOJHBIX IEPBOro mnopsiaka. Merop
XapaKTEePUCTHK.

XapakTepucTUYECKOe YpaBHEHHE U TMOHATHE XapakTepucTUK. (COOTHOIIEHHS Ha
XapakTepucTukax. PumaHoBbl wuHBapuaHThl. OOllee M YaCTHOE pEIIEHHE CHCTEMBI JABYX
YpaBHEHU B YaCTHBIX MIPOU3BOJHBIX MEPBOT0 MOPSAKA. Y paBHEHUS aKyCTUKH.

Tema 9. Knmaccudukarust ypaBHEHHI B YaCTHBIX MPOU3BOIHBIX BTOPOTO TOPSIIKA.
Hepexoz[ K HOBBIM HC3aBUCUMBIM IICPEMCHHLIM, XapPaKTCPUCTUYCCKOC YPAaBHCHUC.
KaHonuveckue TUIbI ypaBHEHHUH B YACTHBIX MPOU3BOIHBIX BTOPOTO MOPSIAKA.

Tema 10. Meroax pacupoCTpaHSIOMMUXCS BOJIH PEIICHUS YypPaBHEHHS KoJIeOaHUH.
®opmyna Jlanambepa.

BreiBog dopmynsr lamambepa — pemenne 3agaun Komum ayiss 0JHOMEPHOTO ypaBHEHHS
Kosiebanuid. ['eomeTpuueckoe MpPEJCTABICHHE pELICHUs. XapaKTepUCTUKU  ypaBHEHHUS
Kojebanuii. MeTos mpoJoDKEHUI — pelieHrue ypaBHEHHS KOJIeOaHW B IMOTyOrpaHHMYCHHOU
o0macTH.



Tema 11. Pemenue kpaeBbIX 3a/1a4 MaTeMaTHUYECKON (PU3MKH METOJOM pa3eIsIOLINXCS
IIEPEMEHHBIX.

Merton pasneneHusi mepeMeHHbIX Uil YpaBHEHUS KojeOaHHi KOHEYHOW CTpyHBI. Psbi
Oypre. duznueckass HMHTEPIPETANUS PEIICHUS ypaBHEHUH KoOJeOaHWS KOHEUYHOH CTPYHBI.
Perienne HEOTHOPOTHOTO ypaBHEHHs KOJ€OaHUN KOHEYHOH CTPYHBI U €r0 (PM3UYECKUN CMBICIH.
OO6mas cxema pemieHWs ypaBHEHMs KoyieOaHWW. PereHue KpaeBbIX 3amau i ypaBHEHUS
TEIUIONPOBOAHOCTH METOAOM pa3/ieleHMsl IEPEMEHHBIX. PacnpocTpaHeHue Temia B KOHEYHOM
crepxHe. U3NUECKUI CMBICH KpaeBbIX ycloBUM. [locTaHOBKa M pelieHue KpaeBbIX 3adad JJist
YPaBHEHUH JJUIMNITHYECKOro Tua. GyHaaMeHTalbHOE pelleHre ypaBHeHus Jlamaca.

Tema 12. YpaBuenue beccens. LHununapuueckue QyHKIUH.

3amaua o0 KoJeOaHUAX KPYIJIOH MEMOpaHBl METOJIOM pa3/elIeHUs NepEeMEHHBIX. BBIBOJ
ypaBHeHus beccens. Ypasuenue beccens u ero mogudukanuu. CpoiictBa ¢pynkuuii beccens u
Henmana.

Tema 13. Pemenue KpaeBbIX 3aJad MaTeMaTU4eCcKOW (HU3WKH B IHJIMHIPHICCKOMN
CUCTEMC KOOp,Z[I/IHaT METOAOM pa3;[eneHH;1 HepeMeHHBIX.

Pemenue ypaBHEHHS TETUIONPOBOJHOCTH JUIsl HEOTPAHUYCHHOTO W OTPAHUUYECHHOTO
LII/I.HI/IH,Z[pI/I‘IeCKOI‘O CTGp)KH}I METOAOM pa3;[eneHH;1 HepeMeHHBIX.

Tema 14. YpaBuenue Jlexxanapa u cepudeckue GyHKIUH.

[IpowsBogsmass ¢ynkmuss wW  monmmHOMBI  Jlexxannmpa. PekyppeHtHbie  (pOpMYIIBL.
VYpaBuenue Jlexxanapa u ero oOmee pemieHne. OpTOroHANbHOCTH MOJUHOMOB JlekaHpapa.
[Tpucoenunennsie Gpynkuu Jlexxanapa. Chepruyeckue u mapoBbie (yHKIHH.

Tema 15. Pemennie kpaeBbIX 3a/1ad MaTeMaTHYECKON (U3HKK B CHEPUUIECKON CHCTEME
KOOp,Z[I/IHaT METOAOM pa3z[eneHH;1 HepeMeHHBIX.

Pemenue 3amaum Jlupuxiie m Heitmana nns cdepsl. Pemenue 3agaun 006 OCTHIBAaHHH
OJIHOPOJIHOTO LIapa.

Tema 16. Teopus IMHENHBIX MHTETPAIBHBIX ypaBHEHUI. Teopembl @penroapma.

OCHOBHBIE TIOHATHS TEOPUU JIMHEWHBIX MHTErPAJbHBIX YypaBHEHUH. HWHTErpanbHbie
ypaBHeHus BonbTeppa m ®pearonbMa U uxX CBsI3b ¢ OOBIKHOBEHHBIMU IU((hepeHIIMATbHBIMU
ypaBHeHUusMH. DyHKIMKU ['puHa 111 0OBIKHOBEHHBIX AM(depeHIInaIbHbIX ypaBHeHUH. MeTos
onpeaenuteneid @pearoabma U MOHATHE PE30JILBEHTHI. AJIbTEPHATUBA U TeOpeMbl Dpearosnbma.

Tema 17. Teopemsl ['uns6epta-llImuara u Crekiona.
HNHTerpanbHble ypaBHEHUSI ¢ CUMMETPUYHBIME sinpamu. Teopema ['mpbepra-IlImunra.
Joka3zatenbcTBo TeopeMbl CTEKIIOBa.

9. Tekymmii KOHTPOJIb MO JUCHUILIUHE

Texymuii KOHTpOJIb IO AWCLUIUIMHE IMPOBOJUTCS IYTEM KOHTPOJII IOCEIAEMOCTH,
IIPOBE/ICHUS] KOHTPOJIBHBIX pa0OT, TECTOB I10 JIEKLIMOHHOMY MaTepHaty, BBIIOJHEHUS JOMAIIHUX
3aJaHMii, BBIMOJHEHHUS JJIEMEHTOB Kypca B 00pa3oBaTeNbHOW JIIEKTPOHHOM cpene, H
Gukcupyercst B popMe KOHTPOJIbHON TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MeunieHsl Ha caite TI'Y B pasgene
«Mudpopmarmst 06 o6pazoBaTenbHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTeCTAUM

OK3aMeH B IISITOM CEMECTpe IPOBOAUTCS B IUCBMEHHOM Qopme Mo Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX dacTeil. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.



DOK3aMEeH B 1IECTOM CEMECTpe TPOBOJAUTCA B YCTHOM ¢opme 1o Ouieram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.

OueHoYHbIE MaTepHaibl IS MPOBEICHUS NMPOMEKYTOYHOW aTTecTalMy pa3MEIIeHbl Ha
caiire TI'Y B pasmene «Mudpopmanus o0  oOpa3oBarenbHOl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN y4eOHBIN KypC MO AMCIHUILUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «iDO» -
https://Ims.tsu.ru/course/view.php?id=22336 (1 cemectp);
https://Ims.tsu.ru/course/view.php?id=24705 (2 cemectp).

6) OueHouHBIE MaTepHalbl TEKYLIETO KOHTPOJIS M IMPOMEXKYTOUYHOM aTTeCTaluu I10
JTUCIUIINHE.

B) [1man npakTUYeCKUxX 3aHITHI MO TUCHUILIUHE.

r) MeTtoauyeckue yKka3aHus 10 OPraHU3aI[H CAMOCTOSATEILHON pabOThI CTY/ICHTOB.

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEparypa:

1. JlaBpentbeB ML.A., I[llabar Bb.B. Mertoasl Teopun (yHKIMHA KOMIUIEKCHOTO
nepemenHoro. CII0.: U3marenscTBO «JIanby, 2002.

2. Moo A.W., IlonoB MN.FO. OcHOBHBIE ypaBHEHHs MaTeMaTHYECKOW (UMKU:
YuebHoe nocodue. - Cankr-IleTrepOypr: Yuusepcurer UTMO, 2020.

3. EmenssnoB B. M., Pribakuna E. A. YpaBHeHHMs MaTeMaTH4eCcKOH (U3HKH.
[IpakTuKyM 1O pemeHuro 3a1a4: YueOnoe mocodue 1ist By3oB: M3narensctso "Jlane", 2024.

4. Kysnemnos E.A., Hlanupo JI.A. Metoasl MaTematuueckoil ¢pusuku. HoBocubupck:
HznarensctBo HI'Y, 2011.

S. TuxonoB A.H., Camapckmii A.A. YpaBHeHMS MaTeMaTHuecKol ¢usuku. M.,
Hayka, 1972.

6. I'ogynos C.K. YpaBHenus matrematuueckoit pusuxu. M.: Hayka, 1979. 416 c.

0) IOTIOJHUTENbHAS INTEpaTypa:

1. Apcenun B.f. Metonbl matemaTudeckoi (GU3UKA U crienuaibHble GyHKIUHA. 1974,
431 c.

2. CwmupnoB B.U. Kypc Beicmieit marematuku (1. 3, 4. 2). M.: U3natenscTBO «Haykay,
1974.

B) pecypchbl cetu HTEpHET:

— JleHucosn AM. YpaBHeHus MaTeMaTU4YeCKOM bu3uKH. Bupeo-
nekuuu. https://rutube.ru/video/b1a5fa89cf48435632c28ec070bbaef9/

— O6mepoccuiickass Cerp Koncymprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHIA

a) JINIICH3MOHHOE M CBOOOIHO pacipoCTPaHAEMOE ITPOrPaMMHOE 00eCTIeUeHHUE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxkiroyaer MpHIOKCHHUS:
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);
— y0anyHO AOCTYyIHBIE oOsnaunble TexHonoruu (Google Docs, SlHnekc Auck u T.1L.).

0) nH(MOPMAaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:


https://lms.tsu.ru/course/view.php?id=22336
https://lms.tsu.ru/course/view.php?id=24705
https://rutube.ru/video/b1a5fa89cf48435632c28ec070bbaef9/

— DNEeKTpOHHBIN KaTajuor Hayunoit O6ubnmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas oubnuoreka (peno3uTOpHii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynperanr cryaenra — http://www.studentlibrary.ru/

— O0pazoBatenbHas mwardopma KOpaiit — https://urait.ru/

— OBC ZNANIUM.com - https://znanium.com/

— OBC IPRbooks - http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

AynuTopuu sl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO TUIIA.

AyauTopun IS TPOBEACHHS 3aHATHNA TPAKTUYECKOTO THIA, WHIWBHAYATbHBIX |
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALlUN.

[TomereHust a1 CaMOCTOSTENIBHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNOM K ceTH VHTepHeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTENBHYIO Cpely U K
MH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Mudopmanus o paspadorynkax

[Ipoxkodres Bamum I'ennagpeBuu, a.¢.-M.H., JOIeHT, npodeccop Kadeapsl
maremaTrueckoi puzuku OTO HU TT'Y.
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