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1. Heap ¥ mu1aHupyeMble pe3yJibTAThl 0CBOCHHS AUCHHIIITUHBI

[enbto 0CBOEHMS JUCHUIUIMHEI BIsieTC (POPMUPOBAHKE CIIEAYIOIIMX KOMIIETEHIUI:

OIIK-2 Crioco0eH BBISBIATH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIEM, BOSHUKAIOIINX B
XoZle NpoecCHOHATbHON  JESITEeNbHOCTH, MpPHUBIEKAaTh JUId MX  peleHus  (U3MKo-
MaTeMaTUYECKUN anmnapar ¥ COBpEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBISIOTCS CIAEAYIOUIME WHINKATOPBI JOCTUKEHUS
KOMIIETCHIINH:

POOIIK-2.1 3HaeT METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOM CYIIHOCTH MpoOIIeM,
BO3HHMKAIOIIUX B X0JI€ NPO(PEeCCHOHATBHON AESITENbHOCTH, U METOIUKY NPUBJICUCHUS (PU3UKO-
MaTEMaTHYECKOI 0 anmnapaTa i COBPEMEHHbBIE KOMITbIOTEPHBIX TEXHOJIOTUH ISl X PEIICHUS

POOIIK-2.2 YMmeeT BBIABIATh €CTECTBEHHOHAYUHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XOA€ Mpo(ecCHOHAIBHON JEeATENbHOCTH U NpPHUBJIEKATh Ui HUX pelleHus (U3HUKO-
MaTEeMaTHYECKUH anmnapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU

2. 3a1a94M 0CBOCHHS THCIHUILINHEI

— OcBouTh MeTOIbI perieHus AudepeHInaNIbHbIX YPABHEHUH.

— HayuuThcst mpuMeHsITh MeTOIbI pemmeHus audGepeHInaNibHbIX YpaBHEHAN IS 3a/1a4
TEXHUYECKOH (PU3MKH.

- [TomyuuTh OCHOBHBIC TIOHSATHS TEOPHH peIIeHHUS Au(PepeHIINaTbHbIX YPaBHEHUH.

3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
HuctunnmHa otHOCUTCS K brioky 1 «/lucuuminHel (MOTyIn)».
JlucuuiiuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrPaMMBI.

4. Cemectp(bI) ocBOCHHSA U (popMa(bl) MPOMEKYTOYHOM aTTECTALMHU 10 AUCHHILIMHE

Tperuii cemecTp, 3K3aMeH

5. Bxoanble TpeGOBaHus 1)1 OCBOEHUSI AU CHUILIMHBI

Jlis  yCHemHOro OCBOEHUS AMCHUIUIMHBI TPeOyIOTCS pe3yJabTaThl OOydYeHHUs IO
CIIEIYIOLLIUM JUCHMIIIIMHAM: «MaremaTudeckuii aHaIu3y, «JIuneiinas anredpa,
«AHamUTHYECKasi TEOMETPHSI».

Jlyis u3ydeHuss ¥ TIOHUMaHUsl MaTepuaia JaHHOW NUCIUIUTMHBI OO0YYaIONIHICs TOJIKECH
3HaTh MaTeMaTUYECKUI aHaJIN3, OCHOBHI JUHEHHON anreOphl, a TaKKe CoJepiKaHue TUCIUIUINH,
BXOJSIINX B TpOrpaMMy CpeaHero oOmero oOpa3oBaHMs: MareMaTHKa, anreOpa, Hadana
aHaJIM3a, FeOMETPHSL.

6. SI3bIK peaqu3anmnu

Pycckuii

7. O0LeM TUCHUIITTHHEI

OO61mas TpyJ0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX:
-nexkuuu: 32 9.
-IIpaKTHYECKUE 3aHIATHS: 16 4.
B TOM YHCJIE ITPAKTUYECKasl TIOATOTOBKA: 16 u.
O06BeM caMOCTOATENLHON PaOOTHI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. Conepxxanue qTuCHUNIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM

Tema 1. OOuue NOHATHS U ONIPECIICHHMS.



[lonsatne OOBIKHOBEHHOTO IU(PGEPEHIINATFHOTO YPaBHEHUS, TOPSIOK ypaBHEHHS,
peuieHue ypaBHeHus. ['eomeTpuueckoe ucTonkoBaHue. MIHTerpaabHble KPUBBIC.

Tema 2. [luddepenunanbrble ypaBHEHHs IEPBOTO MOPSIKA.

[onsarune muddepennnansHoro ypaBaenus: nepsoro nopsaka. [lomusrii nuddepennman.
Metoapl MHTErpupoBaHus IU(EpeHINaTbHbBIX YpPaBHEHUM mnepBoro mnopsaka. OJHOpOAHBIE
ypaBHeHUs1. JInHelHbIe ypaBHeHHS TiepBoro nopsiaka. Ocodbie nHTErpaisl 1udhepeHnaTbHbIX
YPaBHEHHH NIEPBOTO MOPSAIKA.

Tewma 3. luddepennmanbubie ypaBHEHHS BBICIIUX TOPSAKOB.

[Monsatne  muddepeHIMATBHOTO  ypaBHEHHWsS]  BBICIIMX  MOPAAKOB.  JIMHeWHBIE
muddepeHIManpHble YpaBHEHHS BhICIIEro mopsiaka. Teopema o0 o0iieM peleHud TUHEHHOTro
OAHOPOJHOIrO YypaBHeHHs. [loHWkeHMe mnopsAaka JauHerHoro oaHopoaHoro /Y. JluHeitHbie
HEOTHOpOAHbIe MU depeHInaNbHbIe YPaBHEHHS ¢ TOCTOSHHBIME K03 uienTaMu. Y paBHEeHUs
Ditnepa. KpaeBble 3aaun v 3a71a41 ¢ HAYaIbHBIMH YCIIOBUSIMU.

Tema 4. CucteMbl 0OBIKHOBEHHBIX TU(GEPEHIINATBHBIX YPaBHEHHIA.

Omnpenenenue cucteM OOBIKHOBEHHBIX Au(pdepeHInalbHbIX ypaBHeHul. Metoa Diinepa
JUIS WHTETPUPOBAHUS CHCTEM YpPaBHEHHH C TOCTOSHHBIMH Kod(duuueHtamu. JInHeiHbIe
HEOJHOPOAHbIE cucTeMbl. Teopema 00 OOILIeM pelIeHu JIMHEHHON HEOJIHOPOIHOW CHUCTEMBI.
Merton Jlarpanxa Bapuauy MpOU3BOJIbHBIX MOCTOSHHBIX.

Tema 5. IlpubnmkeHHBIE METOBI pelieHHs T PepeHIHaTbHBIX YPaBHEHUN.
OcCHOBHBIE ~TOHATHUSA NPUOTMKEHHBIX METOAOB  pemeHus auddepeHnnanbHbIX
ypaBHeHui. Meron Pynre-Kyrra.

Tema 6. Pemienne nuddepeHnuanbHbpIX ypaBHEHUN C IOMOIIIBIO PS/IOB.
OCHOBHBIE NOHSTHS, UCHOJNb3YEMBIE JUISI pelIeHUs TU(PPEepeHINaIbHbIX YPAaBHEHUH C
MOMOLIBIO psiAoB. Psanbl Tennopa. Psaaer @ypsbe.

9. Tekymunii KOHTPOJIb MO AUCHUINJIMHE

Texymuid KOHTpOJIb MO AMCUUIUIMHE TMPOBOJUTCS IyTE€M KOHTPOJIS IOCEIaeMOCTH,
MMPOBCACHU KOHTPOJIbHBIX pa60T, TCCTOB I10 JICKIMOHHOMY MAaTCpUally, BbIITOJHCHUSA JOMAIITHHUX
3aJlaHWi, BBITIOJHEHUSI DJEMEHTOB Kypca B 00pa3oBaTelbHOW JJICKTPOHHOM cpene, u
¢dukcupyercst B hopMe KOHTPOJIBHON TOYKH HE MEHEE OJTHOTO pasa B CEMECTP.

10. ITopsiaok npoBeieHUs] H KPUTEPUH OLCHUBAHHUS NPOMEKYTOYHOM aTTecTaluu

DK3aMeH NPOBOAMUTCSA B YCTHOH (popme mo Owmneram. buier comepkuT TeopeTHuecKuit
BOIIPOC U OAHY 3ajauy. [[po1omKUTETbHOCTD SK3aMeHa 45 MUHYT.

IIpuMepHBIii IEpeYeHb TEOPETUUECKUX BOIIPOCOB

1) OcHoBHBIC TOHATHSI Teopuu audepeHInaTbHBIX ypaBHeHUH. YacTHOe perieHue,
o01miee perieHne, ocodboe penieHne, 00Ul HHTerpai.

2) YpaBHeH#ue B OJMHBIX quddepennranax. MeToIbl penieHusl.

3) Hnterpupyrouuii MHOXKHUTENb. VICIIOIb30BaHUE MHTETPUPYIOLIETO MHOXKHUTENSA AJIs
pemienus quddepeHIMaTbHBIX YpaBHEHU IEPBOT0 MOPsAKa.

4) Mertoasl pelieHMsl JMHEWHBIX YpaBHEHMH nepBoro mnopsaka. Merton Jlarpamxka
BapUalLll{ [TPOU3BOJIBHBIX TOCTOSHHBIX.

5) Metoap! pelieHus JIMHEHHBIX YpaBHEHUI IepBOro nopsaka. Meron Diinepa.

6) MeTonpl pemieHWS JUHEHHBIX YpPaBHEHHM TIEPBOTO TOpSAKA. Y PaBHEHHS
HEPA3PELICHHbIE OTHOCUTEIBLHO ITPOU3BOIHOM.

7) MeTtozsl penieHus JIMHEWHBIX YPABHEHHI ITEPBOTO MOpsiaAKa. YpaBHeHue beprymn.



8) Metonpl peuleHusl JTMHEWHBIX ypaBHEHHMH BbIcuiero nopsaka. [loHmxenue nopsaka
JUMHEWHBIX /Y BBICIINX MTOPSAIKOB.

9) Meroap! pelieHus: TUHEHHBIX YpaBHEHUH BBICIIETO MOpsiaKa. JIuHeiiHble OAHOPOJHbIE
JIY BBICHINX TOPSAIKOB C MOCTOSTHHBIMU KO3()PUIIECHTaAMHU.

10) Meroasl pemieHusT JUHEWHBIX HEOMHOPOAHBIX JIY  BBICHIMX TIOPAIKOB C
MOCTOSTHHBIMU KO3 dunineHTamMu. MeTo1 HeonpeaeneHHbIX K03()PHUIIEHTOB.

11) Meroasl pemieHusT JTUHEHHBIX HEOMHOPOAHBIX JIY  BBICHIMX TIOPANKOB C
MOCTOSTHHBIMU KO3 duninenTaMu. MeTo1 Bapralfy Mpou3BOJIbHON MOCTOSHHOIA.

12) Metonp!l pemieHust TUHEWHBIX OJHOPOAHBIX JIY BBICIIMX MOPSAIKOB C MOCTOSTHHBIMHU
koddunmentamu. [ToHATHE XapaKTEepUCTUIECKOTO ypaBHEHUSI.

13) Cucremsl nuHeinbIX Y ¢ mocrossHHBIMEA KO3 duumenTramu. MeTo HCKITIOUEeHUS
JUTSL pelieHus cucteM nuddepeHIanbHbIX ypaBHEHUH.

14) Metonpl pemieHuss CHUCTEM JIMHEWHBIX OXHOPOAHBIX J[Y ¢ mOCTOSSHHBIMU
ko3 punuentamu. Meron Ditnepa.

15) Meroasl pemieHUs CHUCTEM JHMHEHHBIX HEOTHOPOAHBIX JIY ¢ mMOCTOSSTHHBIMU
koddpunmenTamu. MeTo1 HeonpeaeaeHHbIX K03()PHUIIHEHTOB.

16) Mertoasl pemieHUs CHUCTEM JHHEHHBIX HEOTHOPOAHBIX JIY ¢ mMOCTOSSHHBIMU
koddumenTamu. MeTo 1 Bapraluy MpOrU3BOIbHBIX MOCTOSIHHBIX.

17) UnTerpupoBanune nudhepeHuanbHbIX YPaBHEHUH ¢ TTIOMOIIBIO CTETIEHHBIX PSIIOB.

18) Ilpumep 3amauu (U3 TEXHUKU W TpUPOAbI) Ha AuddepeHlInaTbHOe ypaBHEHHE
NIEPBOIO MOPSIKA.

19) Ilpumep 3amauu (U3 TEXHUKU W TpUPOAbI) Ha AuddepeHIHnaTbHOe ypaBHEHHE
BBICILIUX MOPSIIKOB.

20) KpaeBble 3a1auu 1 3a/1a4u C HAYAJIbHBIMU yCJIOBUSIMHU.

[Tpumeps! 3a1au:

1. JuddepeHimanbHpie ypaBHEHHS IEPBOTO M BBICIIETO MOPSIKA
l. tgydx—ctgxdy=0;
2. y=e"";
3. y=() () -2;
4. y"+y=chx;
5. y'+y=1- _1 .
sin x
2. Cuctemsl nudPepeHIHATbHBIX YPAaBHCHHUH
I. X'=y, y'=-x, x(0)=0, y(0)=1.
2. x'=y, Y=z z'=x
3. X' +3x—y=0, ) -8x+y=0, x(0)=1, y(0)=4.
4. X'+y=cost, y'+x=sint.

Pesynbratel  9K3aMEHa  OMPEACNAIOTCS  OIEHKAMH  «OTJIUYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY, «HEYOBIETBOPUTEIHHOY.

OnEeHKN «OTIMYHO» 3acly’KWBAaeT OOYYAIONIUICs, TOKAa3bIBAIOIIMIA BCECTOPOHHEE,
CHUCTeMaTHYeCcKoe M TIyOOKoe 3HaHUE Y4eOHOro Marepualia, YMEHHE CBOOOJHO BBIMOJHATH
MPaKTUYECKHUE 3aaHusl.

OLEeHKH «XOpOIIO» 3aciy’)KMBAeT OOYyYaIOIIUICS, MOKA3bIBAIOUINI IIOJIHOE 3HAHUE
y4e0HOr0 Marepualia, JONMYCTUBIIUM HE3HAYHTEIbHBIC IOTPEIIHOCTH IPH  BBITOTHSIOIIAN
MPAKTHYECKHE 3a/1aHus.

OLIEHKN «YJOBJIETBOPUTEIHHO» 3aCIY>KUBACT OOYYAIOIIMIICS, TOKA3aBIIMK 3HAHUS
OCHOBHOTO y4eOHOro Marepuaia B o0beMe, HEOOXOAMMOM IJs JanbHeWmed y4eObl u



npeAcTosImel paboTsl IO TPOPECCHH; JOMYCTHBIINM TOTPEITHOCTH B OTBETE HA DK3aMEHE U MPU
BBINOJIHEHUH HK3aMEHAIIMOHHBIX 3aJJaHU{, HO 00JIaAalolM HeOOXOAMMBIMU 3HAaHUSAMHM Ul UX
yCTpaHEHUs 0] pyKOBOJICTBOM MPEIO1aBaTesl.

OneHka «HEYAOBJIETBOPUTENBHO» BBICTABIACTCS OOydarouieMmycsi, OOHapy>KHUBLIEMY
npoOesibl B 3HAHUSAX OCHOBHOIO Y4eOHOro MaTepuasna, JOMyCTUBLIEMY MPUHLIMIHAIbHBIC
OLIMOKH B BBINOJIHEHUH MPAKTUYECKUX 3a/1aHUM.

OneHuBaHuE MPOU3BOJUTCS C YUYETOM JAHHBIX O MOCEIIAEMOCTH 3aHATHUH, pe3yIbTaToB
BBINOJIHEHHSI KOHTPOJIBHBIX padoT, pabOThI B 3JIEKTPOHHOI-00pa3oBaTeNbHOM cpefe.

11. YueOHO-MeTOHIECKOE 00ecIIeueHne

a) DIIeKTPOHHBIN Yy4YeOHBIH Kypc MO TUCIHUIUIMHE B SJCKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=24693

0) OrleHOUHBIE MaTepHaNIbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTalu IO
JHUCIUATLINHE.

B) YuebHo-MeToauueckoe mocodue IlopsizoB B.A., Mouceea K.M. Metonsl perienus
i QepeHnaIbHBIX YPaBHEHUH W WX TPUMEHEHHE K peIIeHUI0 3aaad TeruionepeHoca'//
Vuebnoe mocoodue / Tomck : STT, 2021.

12. Ilepevyenn yueOHOI quTEepaTYpHI M pecypcoB cetu UHTepHeT

a) OCHOBHasl JIUTEpaTypa:

1. Huddepennmanpaple ypaBHEHHsT @ MpakTHKyM. YdeOHoe mocobue / JI. A.
AnbsceBuu, C. A. Mazanuk, I'. A. Paconbko, JI. II. UepenkoBa. — MuHck : Bricuias mikona,
2012. — 382 c.

2. OObikHOBeHHBbIE U (epeHIalbHble YpaBHEHUS @ C NPUIOKEHHEM HX K

HeKOTOphIM TexHudecknM 3anadam /FO.C. Cuxopckwii ; on pea. C. I'. MuximHa. - Mocksa :
URSS, 2010.

3. Xennep, B. K. O0bikHOBeHHBIE () QepeHInaIbHbIe YPaBHEHUS, BApUAITHOHHOE
HCUHNCIJIEHUE, OCHOBBI CIIEUANIbHBIX ()YHKIMN U MHTETpalbHbIX ypaBHEHUH : yueOHOoe rmocodue /
B. K. Xennep, T. C. benozepoBa, M. B. Xennep. — Cankr-IlerepOypr : Jlans, 2017. — 320 c.

4. CrexsioB, B. A. OCHOBBI TEOPUU HWHTETPUPOBAHUSA OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHEHHH : yueOHoe nocodue ais By3oB / B. A. CtexiioB. — Mocksa :
N3patensctBo FOpaiit, 2018. — 427 c.

0) TOTOJIHUTEIbHAS JTUTEPATYpa:

1. Apunonbg B.1.O6sikHOBeHHBIE U depeHiansabie ypasHenus. M: Hayka, 1971,
- 239c.

2. Kapramés A.Il., PoxnecrBenckuii Bb.JI. OObikHOBeHHBIE audepeHnanbHbIe
ypaBHEHUS U OCHOBBI BaprallMOHHOTO rcuncienusa. M: Hayka, 1986, - 272c.

3. Camoiinenko A.M., Kpuomes C.A., Ilepectiok H.A. [Iuddepennmanbabie
ypaBHeHus. Kues: «Buia mkona», 1984, - 408c.

4. @enopiok M.B.  OOblkHOBeHHbIE  Ju(QepeHIraIbHble  ypaBHEHHs. M:
Hayka, 1985, - 448c.

5. Xaptman @. OObikHOBeHHBIE AU depeHnnanbable ypaBHeHus. M: Mup, 1979, -
720c.

6. Onscromnsil JI.O. Jluddepennmanbaple ypaBHEHUS U BapHAIIMOHHOE MCUYHCIICHHE.
M: Hayka, 1969, - 424c.

7. IMopsizoB B.A., Mounceesa K.M. Meronsl pemenus auddepeHunanbHbIx

ypaBHEHUN M UX MIPUMEHEHHUE K PEIICHHIO 3a/1a4 TeruionepeHoca'"// Yaednoe mocodue / Tomck :
STT, 2021.



13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOTHO pacIpOCTPaHIEMOEe MTPOrpaMMHOE 00eCTIICUeHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. BkitouaeT NMpUITOKCHHS:
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);

— myOnnuHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SIlHaeke AucK u T.11.).

0) nH(hOpMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi O6ubaMoTeKku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast oubimoreka (peno3uTopHif) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.Jlanbook.com/
— OBbC KoncynbraHT cTyaenTa — http://www.studentlibrary.ru/
— ObpazoBarenbHas mwiardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHUYECKOe o0ecneuyeHue

Aynuropun 1Jid IpOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisl TIPOBEACHUS 3aHATHM CEMHHApCKOTO THIA, WHIAUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALUM, TEKYLIETO KOHTPOJIS U POMEKYTOYHON aTTECTALINN.

[Tomemienust 11 caMOCTOSATENbHON pabOThI, OCHAIIEHHbIE KOMIIBIOTEPHOM TEXHUKON U
JOCTYNIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HH(pOPMAIMOHHO-00pa30BaTEIbHYIO CPEeLy U K
MH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEICHMS 3aHATUM JIEKUMOHHOTO U CEMUHApCKOro THIA
WHAMBUYaIIbHBIX M TPYNIOBBIX KOHCYJbTAllMM, TEKYIIEr0 KOHTPOJS U IPOMEKYTOUYHOU
aTTECTAIlMU B CMEIIEHHOM dopmate («AKTpy»).

15. Undopmanus o pazpadoTyuKax

MouceeBa Kcenns MuxaiinoBHa, K.(.-M.H., JOLIEHT, JOICHT Kadeapbl MaTeMaTHYECKON
¢uzuku OTO TI'Y



